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Bhate Environmental Associates, Inc. (Bhate) is working under Subcontract No. 5020S.01 to 
North Wind, Inc. (NWI), who has been retained by the U.S. Army Corps of Engineers (USACE), 
under contract W9128F-04-D-00 17, to conduct a Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI), at the Chemical Agent Disposal Site (DP-64), Holloman 
Air Force Base (HAFB), New Mexico. The primary objective of this investigation was to fill 
data gaps that existed from previous investigations in regards to soil and groundwater. RFI data 
collection activities were completed in October 2008 to support closure of the site based on 
guidance from the New Mexico Environment Department (NMED). This RFI Report has been 
prepared in accordance with the State of New Mexico requirements and following the guidelines 
set forth under HAFB's RCRA Hazardous Waste Permit No. NM6572124422; Appendix 4-B, 
RFI Outline, dated February 2004 (NMED, 2004a). The preparation and submittal of this RFI 
Report was delayed at the request of the NMED until the background concentrations of metals at 
HAFB could be finalized (NMED, 2011). 

1.1 Objectives 

The objectives of the RFI at Site DP-64 were to review available information and to collect soil 
and groundwater data to fulfill the data gap requirements identified by the NMED. The 
objectives of the DP-64 RFI were outlined in correspondence dated April 14, 2006, and January 
30, 2008, from the NMED to HAFB (Attachment A) and are summarized as follows: 

1. Advance soil borings in the 5 main areas of concern (anomalies 104, 105, 109, 112, 
and 137) and collect soil samples to determine the presence of contamination, if any. 

2. Install groundwater monitoring wells to determine the nature and extent of 
groundwater contamination, if any. 

3. Analyze soil and groundwater samples for Volatile Organic Compounds (VOCs), 
Semi-Volatile Organic Compounds (SVOCs), RCRA metals, Explosives, Nitrate/ 
Nitrite (water only), and total dissolved solids (TDS) (water only). 

4. Collect the proper data to support closure of the site based on guidance from the 
NMED. 

The primary objective of this RFI is to determine whether the current soil and/or groundwater 
concentrations of VOCs, SVOCs, RCRA metals, Explosives, Nitrate/Nitrite, and TDS exceed 
any NMED Soil Screening Levels (SSLs) or applicable groundwater target levels. During this 
process, required data were collected to support the closure of the site based on guidance from 
the NMED. The ultimate objective is to achieve No Further Action (NFA) approval for site 
closure from NMED. 
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1.2 Purpose of the RCRA Facility Investigation 

The primary purpose of the RFI is to comply with the requirements of RCRA Permit number 
NM6572124422 by completing the sampling program identified in the RCRA Facility 
Investigation Work Plan, Chemical Agent Disposal Site (DP-64), Holloman Air Force Base, New 
Mexico (Bhate, 2008) and applying the data quality objectives identified in the Basewide Quality 
Assurance Project Plan (QAPP) (Bhate, 2003). The data quality objectives include: 

• Generate data to characterize contaminant sources; and 

• Determine the nature and extent of contamination in the site media. 

1.3 Scope of Work 

The following summary of the work performed under this RFI is detailed in the RCRA Facility 
Investigation Work Plan, Chemical Agent Disposal Site (DP-64), Holloman Air Force Base, New 
Mexico (Bhate, 2008) and included: 

• Review existing information about the site; 

• Conduct a site reconnaissance; 

• Identify potential receptors; and 

• Evaluate all information collected. 

To meet the RFI project objectives, the following activities were performed by Bhate in late 
October 2008: 

• Five soil borings (DP64-SB04 through DP64-SB08) were drilled. 

• Fifteen subsurface soil samples were collected for chemical analysis (3 samples per 
borehole). 

• Four monitoring wells (DP64-MW01 through DP64-MW04) were installed in additional soil 
borings which were logged for lithology and headspace readings, but not sampled for 
chemical analysis. 

• Groundwater samples were collected from new monitoring wells DP64-MW01 through 
DP64-MW04 along with one previously installed downgradient monitoring well (LFOl
lWl). The samples were analyzed for the following parameters: 

1-2 

o VOCs using U.S. Environmental Protection Agency (USEPA) Method 8260B (soil 
and groundwater); 

o SVOCs using USEPA Method 8270C (soil and groundwater); 
o RCRA Metals using USEPA Methods 6010B and 7471A/7470A (soil and 

groundwater); 
o Explosives using USEPA Method 8330A (soil and groundwater); 
o Nitrate/Nitrite using USEPA Method 300/9056 (groundwater only); 
o Percent Solids using USEPA Method 2540B (soil only); and 
o TDS using USEPA Method 2540C (groundwater only). ·:] 
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This RFI Report has been modeled after the format suggested in the RFI Report Requirements 
found in the HAFB RCRA Permit NM6572124422 (Appendix 4-B of the Permit; NMED, 
2004a). The document contains the following eight sections: 

• Section 1 - Introduction 

• Section 2 - Site Background 

• Section 3 - Environmental Setting 

• Section 4 - Field Activities 

• Section 5 -Laboratory Analysis and Data Validation Summary 

• Section 6- Nature and Extent of Contamination 

• Section 7 - Conclusions and Recommendations 

• Section 8 - References 

The tables and figures referenced throughout this RFI Report are included following the text 
(after Section 8). Attachment A contains correspondence from the NMED regarding this site. 

This report also includes the following five appendices: 

• Appendix A - Historical Data from Previous Investigations 

• Appendix B - Soil Boring Logs and Monitoring Well Construction Diagrams 

• Appendix C - Field Sampling Documentation 

• Appendix D - Analytical Data Packages (Provided on Enclosed CD) 

• Appendix E - Data Validation Reports 
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L 2 SITE BACKGROUND 

c 

2.1 HAFB Site Description 

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100 
miles north-northeast of El Paso, Texas and six miles west of Alamogordo, New Mexico (Figure 
2-1). HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 
through 1945, Alamogordo AAF served as the training grounds for over 20 different flight 
groups, flying primarily B-17s, B-24s, and B-29s. After World War II, most operations had 
ceased at the base. In 194 7, Air Material Command announced the air field would be its primary 
site for the testing and development of un-manned aircraft, guided missiles, and other research 
programs. On January 13, 1948, the Alamogordo installation was renamed Holloman Air Force 
Base, in honor of the late Col. George V. Holloman; a pioneer in guided missile research. In 
1968, the 49th Tactical Fighter Wing arrived at HAFB and has remained since. Today, a portion 
of HAFB also serves as the training center for the German Air Force's Tactical Training Center. 

2.2 Chemical Agent Disposal Site {DP-64) Site Description 

Site DP-64 is located in the northeastern portion of HAFB on the north side and adjacent to the 
former Main Base Landfill (LF-01) (Figure 2-2). DP-64 is also listed as Area of Concern 
(AOC)-1 in Appendix 4-A of the HAFB RCRA Hazardous Waste Permit No. NM6572124422, 
revised November 29, 2005 (NMED, 2005). The total area of the DP-64 site is approximately 
5.5 acres and is partially surrounded by a chain-link fence. Figure 2-3 shows the location of DP-
64 in relation to the former Main Base Landfill (LF-01). DP-64 consists of gently rolling terrain 
with sparse desert vegetation. 

During the 1950s, the Chemical Test Squadron from Edgewood Maryland flew missions to 
HAFB, although, no documentation has been found to indicate that testing of any chemical 
agents occurred at DP-64. However, M4 sulfur mustard vapor detection kits and detonation 
chemical agent identification sets (CAIS) were historically used at HAFB. CAIS kits were 
widely used by the Army for training purposes. The 1996 Survey and Analysis Report, Second 
Edition (U.S. Army Program Manager for Chemical Demilitarization, 1996) identified 
Alamogordo Army Air Base as a location where CAIS were recovered. 

2.3 Applicable Screening Criteria 

Analytical data obtained from previous investigations and the data collected during this RFI 
investigation will be evaluated against the applicable regulatory screening criteria that are 
specified in Appendix 4-F Action Levels and Cleanup Levels of the Holloman AFB Hazardous 
Waste Permit No. NM6572124422 (NMED, 2004b). The soil and groundwater data evaluation 
will consist of a direct comparison to the applicable action level screening criteria. The 
applicable screening criteria are presented in the RFI analytical data summary tables for the 
analytes and media of concern. The following sections present the regulatory criteria that were 
used to evaluate the analytical data. 
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2.3.1 Soils- VOCs, SVOCs, Explosives, and RCRA Metals 

The residential SSLs established in NMED Technical Background Document for Development of 
Soil Screening Levels Revision 5.0 (NMED, 2009) will be used as the primary action levels for 
VOCs, SVOCs, Explosives, and RCRA metals. As per the HAFB Permit, Appendix 4-F V.1 
(NMED, 2004b) if a NMED soil cleanup level has not been established for a particular chemical 
of potential concern (COPC) (e.g. 2-methylnapthalene), that constituent will be compared to the 
USEPA Region 6 Human Health Medium Specific Screening Level (HHMSSL). It should be 
noted that, under an Interagency Agreement as an update of the USEP A Region 3 Risk Based 
Concentration (RBC) Table, Region 6 HHMSSL Table, and the Region 9 Preliminary 
Remediation Goal (PRG) Table; the Region 6 HHMSSLs have been combined into the Regional 
Screening Level (RSL) Table (USEPA, 2011). Additionally, all detected RCRA metals will be 
compared to their respective NMED approved HAFB Background Levels (NMED, 2011). 

2.3.2 Groundwater 

2.3.2.1 VOCs, SVOCs, Explosives, and RCRA Metals 

There are two applicable standards for groundwater: the New Mexico Water Quality Control 
Commission (NMWQCC) groundwater standards for contaminants (New Mexico Administrative 
Code [NMAC], 20.6.2.3103) and the USEPA's National Primary Drinking Water Regulations 
(USEPA, 2009) Maximum Contaminant Levels (MCLs). The lower of the two standards will be 
used as action levels for VOCs, SVOCs, Explosives, and RCRA metals detected in groundwater. 
Additionally, all detected RCRA metals will be compared to their respective NMED approved 
HAFB Background Levels (NMED, 2011). 

2.3.2.2 Nitrate, Nitrite, and Total Dissolved Solids 

There are three applicable standards for Nitrate, Nitrite, and TDS detected in groundwater: 
NMWQCC groundwater standards for contaminants (NMAC 20.6.2.3103) (Nitrate and TDS), 
the USEPA's National Priority Drinking Water Regulations MCLs (USEPA, 2009) (Nitrate and 
Nitrite), and the USEPA Secondary Drinking Water Standard (USEPA, 2009) (TDS only). The 
lowest of the three standards is used as the action levels for Nitrate, Nitrite, and TDS. 
Additionally, nitrate and nitrite will be compared to their respective NMED approved HAFB 
Background Levels (NMED, 2011). 

2.4 Historical Data Review 

This section presents an overview of the previous investigations conducted at Site DP-64. Prior 
to 2000, DP-64 was unknown as an area of potential contamination. The site was discovered in 
2000 by a pedestrian walking in the area, and has undergone clearance, investigation, and 
removal activities since 2004. This section provides a historical overview and chronology of the 
previous activities conducted at Site DP-64 from 2000 through 2008. 
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On February 9, 2000, several broken vials and two intact vials containing a clear to yellowish 
liquid were discovered by a pedestrian walking north of the closed Main Base Landfill (LF-01) 
site. During a re-vegetation project at LF-01, the topsoil associated with the landfill had been 
turned and the pedestrian reported their findings to the 49th Environmental Flight. The 49th 
Environmental Flight in conjunction with Foster Wheeler Environmental Corporation (FWENC) 
responded by locating, recovering, and transporting the two intact vials to Brooks Air Force Base 
(AFB), Texas, for analysis by the Southwest Research Institute (SWRI). The vials were 
analyzed for chemical warfare agents and three industrial chemical agents. The results of the 
analysis indicated that one vial contained 5 percent of the chemical warfare agent Lewisite in 
chloroform (Zapata Engineering [Zapata], 2005). 

2.4.2 DP-64 Ordnance and Explosives Removal Action 

FWENC prepared a Chemical Safety Submission (CSS) (FWENC, 2003) for the USACE in 
October 2003, which was then supplemented by the Ordnance and Explosive Recovered 
Chemical Waifare Material Removal Action Final Work Plan (Zapata, 2004) and the Final Site 
Specific Final Report [SSFR] for Ordnance and Explosive Removal Action at Holloman Air 
Force Base New Mexico (Zapata, 2005). The Final SSFR field activities included a detailed 
surface search and debris removal action, a subsurface geophysical survey to locate subsurface 
anomalies, and excavation of the identified subsurface anomalies. 

The initial surface search conducted by unexploded ordnance (UXO) specialists with Zapata in 
May 2004, resulted in the discovery of one intact glass ampoule and several broken shards of 
glass from CAIS kits. The glass was removed from the site by the U.S. Army Engineering 
Support Center, Huntsville (USAESCH) and sent to an onsite interim holding facility for storage 
prior to disposal. Two soil samples (DP6401 and DP6402) were collected from under the intact 
ampoule and under the area where the broken ampoule was identified (Figure 2-4 ). The soil 
samples were shipped to the Edgewood Chemical Biological Center (ECBC) for chemical 
analysis. The analytical results (Appendix A) from the soil samples indicated negative results 
for chemical agents and agent breakdown products (Zapata, 2005). The total surface search at 
DP-64 included, 24 grids, each 100 feet (ft) by 100 ft in area. Figures B-4 and B-5 (Zapata, 
2005), depict the results of the surface investigation, and are included in Appendix A of this RFI 
Report. 

On June 8, 2004, Zapata subcontracted Blackhawk GeoServices to conduct a subsurface 
geophysical investigation at DP-64. The investigation encompassed an area of 400 ft by 600 ft 
(5.5 acres). Geophysical data were collected using the Multiple Towed Array Detection System 
(MTADS) EM [Electromagnetic]-61 (Zapata, 2005). Appendix A of this RFI Report includes a 
color grid control map of the survey area. The geophysical survey identified 123 subsurface 
anomalies that would require further intrusive investigation. 

Intrusive activities began at site DP-64 on June 14, 2004. Each subsurface anomaly identified 
from the geophysical survey was excavated. A Geophysical Dig Sheet and Target History c summary table, from Appendix E of the Final SSFR, is included in Appendix A of this RFI 
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Report. As a result of the investigation, 121 of the anomalies, were identified as scrap metal, and ~ 
were attributed to debris related to the former Main Base Landfill, LF-0 1. The remainder of the ·~ 
anomalies were excavated and removed by the HAFB Explosive Ordnance Disposal (EOD) 
personnel for disposal. 

On June 24, 2004, a 10ft by 60ft trench was excavated in the area where the ampoules were 
recovered (Figure 2-4). Additional glass ampoules were located during the excavation 
operations. Three subsurface soil samples were collected (DP6403 thorough DP6405) from soil 
adjacent to the recovered ampoules (Figure 2-4) and were sent offsite to ECBC for chemical 
analysis. In addition, a sixth soil sample (DP6406), included in the analytical report, was 
submitted by Zapata, but it is unknown where this sample was collected. The analytical results 
from the soil samples collected indicated negative results for chemical agents and agent 
breakdown products (Zapata, 2005). Complete analytical data packages for all 5 soil samples 
(including DP6401 and DP6402 collected during the surface investigation) are also included in 
Appendix A of this RFI Report. 

According to the Final SSFR, a total of 15 CAIS kit components were recovered, packaged, and 
stored during this field effort. Seventeen electric blasting caps, seven M3 grenade igniters, and 
seven complete and partial M69 incendiary bomblets were also recovered by HAFB EOD 
personnel for disposal during the surface and subsurface investigations. Scrap Management 
Forms or manifests for the DP-64 debris are also included in Appendix A of this RFI Report. 

The Zapata investigation concluded that a widespread threat of Munitions and Explosives of ~. . . 
Concern (MEC) or Recovered Chemical Warfare Material (RCWM) in the area surrounding DP- .J 
64 was unlikely. Due to the fact that the surrounding acreage had been disturbed in the past by 
the construction of roads and a capped landfill adjacent to the site, this conclusion is logical. 

A Notice of Deficiency letter to the Final SSFR (Zapata, 2005), provided by the NMED, dated 
April 14, 2006 (Attachment A), requested additional sampling to be conducted at DP-64. 
NMED requested additional soil sampling at five geophysical anomalies (104, 105, 109, 112, 
and 137) associated with previous "burn pit" locations (Figure 2-5). 

The RFI Work Plan, Chemical Agent Disposal Site (DP-64), Holloman Air Force Base, New 
Mexico (Bhate, 2008) was designed based on the 2006 Notice of Deficiency letter. A Notice of 
Disapproval letter to the DP-64 RFI Work Plan (Bhate, 2008), provided by the NMED, dated 
January 30, 2008 (Attachment A), requested a minimum of three groundwater monitoring wells 
be installed at the DP-64 site and sampled for VOCs, SVOCs, RCRA Metals, Explosives, 
Nitrates/Nitrites, and TDS. This Notice of Disapproval Letter also requested that metals detected 
in the DP-64 soil samples be compared to the NMED SSLs (NMED, 2009) and the NMED 
approved background levels (NMED, 2011). 
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3 ENVIRONMENTAL SETTING 

The following subsections present the environmental setting. This information was obtained 
primarily from the Draft Final Remedial Investigation [RI] Report, Investigation, Study and 
Recommendation for 29 Waste Sites, Holloman Air Force Base, New Mexico Volume I (Radian, 
1992), unless cited otherwise. 

3.1 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province. HAFB is 
approximately 59,600 acres in area, and is located at a mean elevation of 4,093 feet above mean 
sea level (amsl). The region is characterized by high tablelands with rolling summit plains; 
cuesta-formed mountains dipping eastward and of west-facing escarpments with the wide 
bracketed basin forming the basin and range complex. The Base is located within the Tularosa 
Basin, which is part of a 170 mile long structural depression. The basin is bounded on the south 
by a low topographic divide near the Texas state line; on the west (about 30 miles) by the 
uplifted Organ, San Andes and Oscura Mountains; on the north by Chupadera Mesa; and on the 
east (about 10 miles) by the uplifted Jicarilla and Sacramento Mountains. The surrounding 
mountains rise abruptly to altitudes of 7,000 to 12,000 feet amsl. At its widest, the basin is about 
60 miles east to west and stretches approximately 150 miles north to south. 

The Tularosa Basin is a closed basin that contains all of the surface flow within its boundaries. 
Surface runoff from the surrounding mountains has deposited alluvial fans on the interior of the 
plain. Around the base, the ground surface is undulating comprised of alluvial fan deposits, 
eolian dunes, and flat bottomed playas (pan shaped depressions carved by wind erosion). To the 
west of the Base lie the gypsum sand dune fields of the White Sands National Monument. A 
topographic map of the base is provided in Figure 3-1 of this report. 

3.2 Surface Water and Hydrology 

Within the boundaries of the Base, surface water runoff is controlled by several arroyos that 
trend to the southwest (see Figure 3-2 of this report). The nearest inflow of surface waters to the 
Base comes from the Lost River, located in the north-central region of the Base. HAFB is 
dissected by several other southwest trending arroyos that control the surface drainage. Hay 
Draw arroyo is located in the far north. Malone and Rita's Draw, which drain into the Lost 
River, and Dillard Draw arroyos are located along the eastern perimeter of the Base. 
Approximately 10,000 years ago, indications are of a much wetter climate. The present day 
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles. 
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a 
few inches in depth during the rainy season. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
from a handful of wells near the edges of the basin with more saline water towards the center. 
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Two of the principal sources of potable water are a long narrow north-south trending area east of ·:) 
Tularosa and Alamogordo and in the far southwestern part of the basin. Alamogordo's water, as 
well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 

3.3 Regional Geology and Soils 

3.3.1 Geology 

The Tularosa Basin is the easternmost extension of the Basin and Range Providence of the 
western United States. The Basin and Range was created by Cenozoic extensional (normal) 
faulting of Precambrian- through Tertiary-age sedimentary and igneous rocks. The basin is a 
graben, or downthrown block, bounded by the upthrown fault blocks of the San Andres and 
Sacramento Mountains. 

During the Permian period of the Paleozoic era (approximately 270 million years ago), southern 
New Mexico was covered by a shallow sea. Limestone and sandstone were deposited, forming 
thick sedimentary units. Toward the end of the Mesozoic era (approximately 70 million years 
ago), the major mountain building activities that formed the Rocky Mountains took place. 
During these events, southern New Mexico emerged from the ocean as the earth's crust 
upwarped gently in this region. During the Cenozoic era (beginning approximately 70 million 
years ago), basin and range formation was initiated in what is now the southwestern United 
States. Approximately 10 million years ago, Cenozoic faulting formed the graben structure 
known as the Tularosa Basin. During this process, arched portions of rock collapsed between ~ 

large-scale, north-south trending faults. The Tularosa Basin is a central downthrown area, -"'""' 
bounded on the east and west by fault block mountains. Bedded Permian strata can be seen 
along the faces of the Sacramento and San Andres Mountains. Permian limestones also occur 
west of HAFB in a low bedrock outcrop near Hurtz Spring. In the millions of years following, 
rainfall, snowmelt, and wind eroded the mountain sediments depositing them in the valley (i.e. 
Tularosa Basin). Water carrying eroded limestone, dolomite, gravel, and other matter continue 
to flow into the basin. A generalized cross-section of the Tularosa Basin is shown in Figure 3-3 
of this report. 

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments 
carried by surface water into a closed basin are bolson deposits. The overlying alluvium 
generally consists of unconsolidated gravels, sands, and clays. The bolson sediments within the 
Tularosa Basin are derived from the adjacent ranges as erosional deposits of limestone, dolomite, 
and gypsum. Coarser material is deposited at the base of the mountains while finer material is 
carried to the basin's interior. The bolson fill deposits thin out from Alamogordo to less than 
100 feet near Hurtz Spring. Bolson fill deposits are 8,000 feet thick or more in the central 
portion of the Tularosa Basin. 

Near-surface geologic conditions at HAFB have been established during this and numerous other 
Environmental Restoration Program (ERP) investigations. The near-surface bolsom deposits at 
HAFB consist of sediments that are alluvial, eolian, and lacustrine in origin. The alluvial fan 
deposits are laterally discontinuous units of interbedded sand, silt, and clay while the eolian 
deposits consist primarily of gypsum sands. The eolian and alluvial deposits are usually 
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indistinguishable because the wind simultaneously reworks alluvial fan sediments and deposits 
gypsum sands resulting in an intermingling of the two sediment types. The playa, or lacustrine 
deposits, consist of medium to high plastic clay containing gypsum crystals and are contiguous 
with the alluvial fan and eolian deposits throughout HAFB. There has been the identification of 
stiff caliche layers, varying in thickness, at different areas of the Base. A generalized near 
surface cross-section for HAFB is shown in Figure 3-4 of this report. 

3.3.2 Soils 

The United States Department of Agriculture (USDA) Soil Conservation Service (SCS) has 
identified two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-Yesum 
complex, and the Mead silty clay loam. The permeability of these horizons ranges from 4x 10-4 

to 1 xl0-3 centimeters per second (em/sec). The distribution of soils in the vicinity of HAFB is 
depicted on Figure 3-5 of this report (USDA, 1981). 

The Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes soil consists of large areas of 
shallow and deep, well drained soils and areas of exposed gypsum. The Holloman soil makes up 
about 35 percent of the complex. Typically, the surface layer is light brown very fine sandy 
loam about 3 inches thick. The upper 13 inches of the substratum is pink very fine sandy loam 
that is very high in gypsum. Below that, the substratum is white gypsum to a depth of more than 
60 inches. This soil is calcareous and mildly alkaline to moderately alkaline throughout. 
Permeability is moderate, and available water capacity is very low. 

Gypsum land makes up about 30 percent of the Holloman-Gypsum land-Y esum complex, 0 to 5 
percent slopes. Typically, less than 1 inch of very fine sandy loam overlies soft to hard, white 
gypsum. The deep Yesum very fine sandy loam makes up about 20 percent of the complex. 
Typically, the surface layer is light brown very fine sandy loam about 3 inches thick. The upper 
9 inches of the substratum is light brown fine sandy loam that is very high in gypsum. Below 
that, the substratum is pink very fine sandy loam to a depth of more than 60 inches. The soil is 
calcareous throughout and is mildly alkaline. Permeability is moderate, and available water 
capacity is moderate. Many fine gypsum crystals are found throughout the profile. 

The soil type located across the main drainage area for the installation is Mead silty clay loam, 0 
to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer fringes of alluvial 
fans. This soil formed in fine textured alluvium over lacustrine lake sediment. It is very high in 
salt content because of periodic flooding and poor drainage. Slopes are smooth and concave. 
Typically, the surface layer is reddish brown silty clay loam and clay loam about 5 inches thick. 
The substratum, to a depth of 48 inches, is light reddish brown clay that has a high content of 
salts. Below that, the substratum is lacustrine material of variable texture and color to a depth of 
more than 60 inches. Included with this soil are areas of Holloman soils and Gypsum land along 
the margins of the unit of steep, short gully sides and knolls. These inclusions make up about 15 
percent of the map unit for this soil type. Individual areas are generally smaller than 10 acres. 
This soil is moderately calcareous throughout and is moderately to strongly alkaline. It has a 
layer of salt that is more soluble than gypsum. Permeability is very slow, and available water 
capacity is low. 
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Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central basin, 
with the primary source of recharge as rainfall percolation and minor amounts of stream run-off 
along the western edge of the Sacramento Mountains. Surface water/rainfall migrates downward 
into the alluvial sediments at the edge of the shallow aquifer near the ranges, and flows 
downgradient through progressively finer-grained sediments towards the central basin. Because 
the Tularosa Basin is a closed system, water that enters the area only leaves either through 
evaporation or percolation. This elevated amount of percolation results in a fairly high water 
table. Beneath HAFB, groundwater ranges from 5 to 50 feet bgs. Flow for the Base is generally 
towards the southwest with localized influences from the variations in the topography of the 
Base. In the northern and western portions of the Base, groundwater flows more to the west 
toward the Ritas Draw, Malone Draw, and Lost River drainages. Groundwater flow is affected 
by local topography in areas immediately adjacent to arroyos, where groundwater flows directly 
toward the drainages regardless of the regional flow pattern. 

Figure 3-6 of this report shows the basewide groundwater flow direction obtained from water 
level measurements collected during the 2002 Long Term Monitoring (LTM) groundwater 
sampling event (FWENC, 2002). Groundwater quality in the Tularosa Basin is of potable 
quality at the recharge areas in close proximity to the Sacramento Mountains and becomes 
increasingly mineralized toward the central portion of the basin and discharge areas (Radian, 
1992). The majority (over 70 %) of the ERP Sites/Solid Waste Management Units (SWMUs) 
located across HAFB have groundwater monitoring wells containing water with an average TDS ·~ 
concentration greater than 10,000 milligrams per liter (mg/L). This TDS data supports the . ....,;' 
hypothesis that TDS concentrations below 10,000 mg/L at HAFB are caused by dilution of 
natural groundwater from leaking water lines and surface irrigation from the domestic water 
supply. TDS concentrations greater than 10,000 mg/L exceed the NMWQCC limit as potable 
water and thus, the groundwater beneath HAFB has been designated as unfit for human 
consumption. Additionally, based on the USEPA document, Final Draft Guidelines for Ground-
Water Classification Under the EPA Ground-Water Protection Strategy (USEPA, 1986), the 
groundwater can be classified as III B. Class III B groundwater is characterized by having a 
TDS concentration greater than 10,000 mg/L, and a low degree of interconnection to adjacent 
surface waters or groundwater of a higher class. Because the Tularosa is a closed basin, its 
groundwater does not discharge or connect to any adjacent aquifer. Adjacent surface waters 
include groundwater surfacing in Lake Holloman. TDS in Lake Holloman ranges from a winter 
low of 12,400 mg/L to a summer high of 17,000 mg/L (Cole, et al., 1981); therefore, 
groundwater at HAFB is not interconnected with surface water of a higher class. 

There are no potable water wells on HAFB. Potable water for the Base (Boles, Douglas, and San 
Andres well fields) and the city of Alamogordo is derived from the foot of the nearby 
Sacramento Mountains, just south of Alamogordo. According to a groundwater well inventory 
(Table 3-1) prepared by the New Mexico Office of the State Engineer, there are approximately 
25 domestic, 15 commercial, 7 irrigation, and 3 livestock wells located within a 4-mile radius of 
HAFB (New Mexico Water Rights Reporting System [NMWRRS] database, 2009). As shown 
on Figure 3-7, these wells are located along HAFB's northern and eastern boundaries (upgradient ~ 

._I 
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The description of the Chemical Agent Disposal Site (DP-64) geology is based on the excavation 
activity completed by Zapata Engineering in 2004 along with the nine soil borings completed 
during this RFI by Bhate in October 2008. These two investigations defined subsurface 
conditions at DP-64 via direct sampling and observation of excavation and drilling operations. 
Drilling logs for this RFI are included in Appendix B of this report. 

DP-64 consists of gently rolling terrain with sparse desert vegetation, well-drained soils, and 
exposed gypsum at the surface (Zapata, 2005). The DP-64 lithology consists primarily of silty 
sands, white gypsum sands, and clayey sands. The first 10 to 13 feet are primarily pale brown to 
reddish brown unconsolidated silty sands. Fine grained, silty sand with medium to coarse 
grained gypsum crystal inclusions is interbedded with fine grained white gypsum sand, and pale 
brown silty sand from depths of approximately 13 to 25ft below ground surface (bgs). From 25 
to 35 ft bgs an interbedded, plastic, clayey sand and silty sand occur in two to three foot 
intervals. At approximately 36 ft bgs a medium to coarse grained, well sorted, brown, saturated 
sand is encountered and continues to a depth of roughly 42ft bgs. Underlying this sandy, water 
bearing unit, to a depth of 44 ft bgs is moist, stiff, non-plastic, silty clay. 

Groundwater at DP-64 occurs in well sorted sands in a shallow unconfined aquifer from 
approximately 36 to 44ft bgs. At DP-64 there are four monitoring wells (DP64-MW01 through 
DP64-MW04) installed by Bhate in October 2008 that are screened from approximately 32 to 44 
ft bgs. In the southwest corner of Site DP-64 there is an existing monitoring well associated with 
the Former Main Base Landfill (LF-01). Monitoring well, LF01-1W1, was installed by Dames 
& Moore in September 1984 (Dames & Moore, 1987) and is screened from approximately 34 to 
59 ft bgs. In October 2008, depth to groundwater measurements at these five monitoring wells 
ranged from 34.17 to 36.62 ft below the top of the polyvinyl chloride (PVC) casing and 
groundwater elevations ranged from 4,085.79 to 4,086.58 ft amsl. Tables 3-2 and 3-3 of this 
report present the monitoring well construction details and the groundwater elevation data 
respectively. A potentiometric surface map (Figure 3-8) was prepared using the data collected in 
October 2008. Groundwater flows south to southwest towards the main base area and the 
hydraulic gradient is approximately 1.73 x 10·3. 

Dillard Draw is an arroyo that runs north to south east of DP-64, along the HAFB boundary. 
Dillard Draw very slightly influences groundwater flow at this site, away from the typical west to 
southwest flow direction seen elsewhere around the main base area. 

3.6 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and 
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of 
the Central Closed Basins varies with elevation. The Base is found in the low areas and is 
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100 
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degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter. A 
preponderance of clear skies and relatively low humidity permits rapid night time cooling 
resulting in average diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67 
inches per year, significantly exceeds annual precipitation, usually less than 10 inches. The very 
low rainfall amounts resulting in the arid conditions, which with the topographically induced 
wind patterns combining with the sparse vegetation, tend to cause localized "dust devils". The 
annual rainfall for Alamogordo is 12 inches per year1

• Much of the precipitation falls during the 
mid-summer monsoonal period (July and August) as brief, yet frequent, intense thunderstorms 
culminating to 30 - 40% of the annual total rainfall. 

3. 7 Current and Future Land Use 

The land surrounding HAFB consists of residential areas to the east and northeast (City of 
Alamogordo), rangeland to the south, the White Sands National Monument to the west, and areas 
where military activities are conducted to the north. The desert terrain of the area immediately 
surrounding HAFB has limited development, and there are no agricultural operations, residential 
communities, or large industrial operations located adjacent to the Base. HAFB is an active 
military installation and is expected to remain active for the foreseeable future. No transfer of 
military property to the public is anticipated, and public access to the Base is restricted. 

Residential development on the Base is limited by environmental and operational constraints 
imposed by the 100-year floodplain, historic sites, and areas identified under the Installation 
Restoration Program (IRP). Safety and noise zones also limit residential development on HAFB. 
Future plans for residential development on the Base include renovation of existing structures, 
replacement of inefficient buildings, and expansion into open areas in the southeast corner of the 
Base (HAFB, 2000). Future land use is not expected to differ significantly from current land use 
practices. 

3.8 Current and Future Water Use 

At present, the primary fresh water resource for the City of Alamogordo and HAFB is Lake 
Bonita, 60 miles northeast of the Tularosa Basin. Currently, there are no potable supplies of 
groundwater or surface water located on the Base. HAFB obtains its water supply from the City 
of Alamogordo and the HAFB wells in the Boles, San Andres, and Douglas well fields at the 
base of the Sacramento Mountains. No water supply wells are located on or near the Base 
because of poor groundwater quality (TDS greater than 10,000 mg/L). The nearest production 
well downgradient from HAFB is a livestock well located 11 miles southwest of the Base. There 
are no potable or irrigation wells near to or immediately downgradient of the Base. 

1 http://countrystudies.us/united-states/weather/new-mexico/ 

3-6 February 2012 Bhate Project No.: 9070127 



CHEMICAL AGENT DISPOSAL SITE (DP-64) 

HOLLOMAN AFB, NEW MEXICO 

4 FIELD ACTIVITIES 

RCRA FACILITY 

INVESTIGATION REPORT 

The objective of the investigation activities at the site was to fill data gaps identified by NMED 
(Attachment A). To meet the RFI objectives, the following activities were performed: 

• Installed four new monitoring wells (DP64-MW01 through DP64-MW04); 
• Advanced five soil borings (DP64-SB04 through DP64-SB08) and collected 15 soil 

samples (3 per borehole) to characterize soil conditions at geophysical anomalies 104, 
105, 109, 112, and 137; 

• Collected a groundwater sample from one existing down-gradient monitoring well to the 
south ofDP-64 (LF01-1W1); 

• Collected groundwater samples from the four new monitoring wells (DP64-MW01 
though DP64-MW04); 

• Analyzed soil samples for VOCs, SVOCs, RCRA metals, and Explosives; and 
• Analyzed groundwater samples for VOCs, SVOCs, RCRA metals, Explosives, Nitrate/ 

Nitrite, and TDS. 

Prior to sampling activities, an Air Force Form, AF FM 332, and dig permit were submitted to 
the proper HAFB utility offices. All sampling activities were completed following the Final 
RCRA Facility Investigation Work Plan Chemical Agent Disposal Site (DP-64) Holloman Air 
Force Base, New Mexico (Bhate, 2008) and standard industry practices. A copy of the field 
logbook for this investigation is included in Appendix C of this RFI Report. 

C 4.1 Soil Boring Sampling 

In October 2008, five soil borings (DP64-SB04 through DP64-SB08) were advanced at Site DP-
64 (Figure 4-1) in accordance with HAFB Standard Operating Procedures (SOPs) provided in 
the Basewide QAPP (Bhate, 2003). The soil borings were advanced using a Central Mining 
Equipment (CME) 85 hollow stem auger drill rig, a five foot stainless steel core barrel, and 
associated tooling. These soil borings were sampled continuously to a depth of approximately 
40 feet bgs. Three soil samples for chemical analysis were collected from each borehole (DP64-
SB04 through DP64-SB08). At the completion of sampling activities, borings DP64-SB04 
through DP64-SB08 were abandoned with hydrated bentonite chips. Table 4-1 summarizes the 
soil boring locations, northing and easting coordinates, the sample intervals and the types of 
chemical analyses performed by the offsite laboratory. In addition, soils were continuously 
cored, lithology logged, and soil sample headspace readings were taken in the boreholes 
converted into monitoring wells although no soil samples were submitted for chemical analysis 
from these boreholes. 

Soils were visually classified in the field by a geologist according to the Unified Soil 
Classification System (USCS). Soils were screened with a Mini Rae 2000 photoionization 
detector (PID), using soil-headspace screening techniques to aid in selecting samples for 
laboratory chemical analysis. Three soil samples were collected from each of the five soil 
borings (DP64-SB04 through DP64-SB08) for laboratory chemical analysis. Due to the absence 
of elevated PID readings, one sample was collected from approximately 2 ft bgs, one sample 
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above the capillary fringe, and a third soil sample from a location halfway between the capillary 
fringe and ground surface. Soil samples were placed in the appropriate containers, packed on ice 
at 4 degrees Celsius CC), and delivered under strict chain-of-custody to Accutest Laboratories in 
Orlando, Florida. The soil boring logs for this investigation are included in Appendix B of this 
RFI Report. 

4.2 Monitoring Well Installation 

To determine the nature and extent of potential groundwater contamination at DP-64 four 
permanent monitoring wells (DP64-MW01 through DP64-MW04) were installed, in October 
2008 by Bhate (Figure 4-2), as proposed in the RCRA Facility Investigation Work Plan, 
Chemical Agent Disposal Site (DP-64), Holloman Air Force Base, New Mexico (Bhate, 2008). 
DP64-MW01 was installed to serve as an upgradient well in the northeast corner of the site. 
DP64-MW02 was installed downgradient of anomaly 109, DP64-MW03 was installed 
downgradient of anomalies 104 and 105, and DP64-MW04 was installed downgradient of 
anomaly 137. Furthermore, existing monitoring well LF01-1W1 was used as an additional 
downgradient monitoring well at the site. 

The newly installed permanent monitoring wells (DP64-MW01 through DP64-MW04) were 
constructed according to the New Mexico Environment Department Groundwater Discharge 
Permit Monitoring Well Construction and Abandonment Guidelines, Revision 1.0 (NMED, July 
2008). The groundwater monitoring wells were constructed of 2-inch inner diameter PVC. Each 
well was screened with 10ft of 0.010-inch factory slotted PVC. All connections between screen 
and riser sections were flush-threaded. The annular space surrounding the screen was backfilled 
with 10/20 silica sand to provide filter pack for each well. The sand was capped with a 
minimum 2-ft layer of granular bentonite and then the borehole was grouted, with a mixture of 
neat Portland cement and water, to the surface. Monitoring well surface completions were 
constructed as 8-inch flush mount well covers set within a twelve inch circular concrete pad. 
Appendix B contains the well construction diagrams for each of the four new monitoring wells. 

4.3 Monitoring Well Development 

Each monitoring well was developed using a combination of surging and pumping in order to 
promote hydraulic communication with the aquifer and to remove fines prior to sampling. Prior 
to well development, a water-level measurement was taken at each well using an electronic 
water-level probe. This information, in addition to well depth, and well diameter, was used to 
calculate the volume of water in each well. Each newly installed monitoring well was surged in 
4-to-5 foot intervals from the bottom of the screened interval to agitate and remove the fine 
grained sediment from the filter pack. At the completion of surging, the groundwater was 
removed using a ProActive™ Mini-Monsoon stainless-steel submersible pump attached to 112-
inch polyethylene tubing. Development was performed by over-pumping the well until at least 
five well volumes had been removed. A Horiba® U-52 water quality meter and Hanna® turbidity 
meter monitored groundwater parameters (temperature, potential of hydrogen [pH], conductivity, 
dissolved oxygen, and turbidity) during development until the parameters stabilized ( +1- 10 
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percent [%]) for at least three consecutive readings. Groundwater parameters were logged into 
Monitoring Well Development Forms which are included in Appendix C of this report. 

4.4 Groundwater Sampling 

In October 2008, groundwater samples were collected from the four new wells (DP64-MW01 
through DP64-MW04) along with one existing well (LF01-1W1) illustrated on Figure 4-2. Prior 
to sampling the four new monitoring wells, each well was developed by surging the well and 
removing at least five well volumes. Once the turbidity, pH, temperature, specific conductivity, 
dissolved oxygen, and oxidation reduction potential had stabilized by +1- 10 percent for at least 
three consecutive readings with a multi-parameter groundwater monitor, the monitoring well was 
considered developed. Appendix C includes the Monitoring Well Development Forms for the 
four new monitoring wells installed at DP-64. 

Prior to sampling, groundwater levels were measured for each monitoring well and then it was 
purged. Monitoring well purging and sampling was completed with low flow techniques using a 
ProActive™ Mini-Monsoon, stainless steel submersible pump and disposable polyethylene 
tubing placed at mid-screen. Each of the wells was pumped at an average rate of less than 1 liter 
per minute. Appendix C includes the Monitoring Well Sample Collection Forms. 

Groundwater samples were placed in the appropriate containers, packed on ice at 4 oc, and 
delivered under strict chain-of-custody to Accutest Laboratories located in Orlando, Florida. 

4.5 Surveying 

Sample locations were surveyed, by using a survey grade Trimble® Geometries Pro XR global 
positioning system (GPS), in accordance with methods described in the Basewide QAPP (Bhate, 
2003). The locations, referenced with horizontal coordinates, and top of casing elevations were 
obtained for each monitoring well. All elevations are referenced to the North American Datum 
(NAD) 1983. All horizontal coordinates are referenced to the State Plane Coordinate System, 
New Mexico Central. Elevations and coordinates are surveyed to the closest 0.001 foot. Tables 
3-2 and 4-1 include the survey data for the 4 monitoring wells and 5 soil borings installed during 
this investigation. 

4.6 Equipment Decontamination 

All reusable equipment associated with soil sampling was decontaminated in accordance with the 
HAFB SOPs provided in the Basewide QAPP (Bhate, 2003). 

4.7 Waste Handling 

All investigation derived waste (IDW) produced during the investigation process was handled in 
accordance with the HAFB SOPs provided in the Basewide QAPP (Bhate, 2003). 
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5 LABORATORY ANALYSIS AND DATA VALIDATION 
SUMMARY 

The analysis of soil and groundwater samples collected during this investigation followed the 
proposed methodologies presented in the Final RCRA Facility Investigation Work Plan, 
Chemical Agent Disposal Site (DP-64), Holloman Air Force Base, New Mexico (Bhate, 2008). 
All analytical procedures followed the USEPA SW846 protocol with the groundwater and soil 
samples being analyzed in various combinations for the following: 

• VOCs by USEPA Method 8260B 
• SVOCs by USEP A Method 8270C 
• RCRA Metals by USEPA Method 6010B/7470A/7471A 
• Explosives by USEPA Method 8330A 

The groundwater samples also included the following wet chemistry analysis: 

• Nitrate/Nitrite by USEP A Method E300/9056 
• TDS by Method 2540C 

All of the laboratory data generated as part of this project was validated by the project chemist. 
Field Quality Assurance (QA)/Quality Control (QC) samples, including trip blanks, equipment 
blank, and matrix spike/matrix spike duplicates (MS/MSDs) were collected to document field 
and laboratory QA/QC. The analytical data is provided in Appendix D of this report. The Data 
Validation Reports are provided in Appendix E. Accutest Laboratories in Orlando, Florida 
performed the analysis of all samples collected. 

Overall, only minor QC issues were identified during the data validation of the laboratory results 
and the laboratory took all necessary corrective actions. All of the data were determined to be 
usable with only minor qualifications. Information regarding the precision, accuracy, 
representativeness, and completeness is provided in the validation reports (Appendix E) with the 
following section providing a synopsis of each analyte group. 

5.1 Volatile Organic Compounds 

The Encore samples for DP64-SB07-2, DP64-SB07-2-a, DP64-SB04-2, DP64-SB04-18, DP64-
SB04-36, and DP64-SB07-16 were not preserved within method specific hold times. The 
detected volatile compounds were qualified as estimated, "J', and the non-detected compounds 
were qualified as estimated, non-detected, "UJ". 

Methylene chloride was detected in multiple soil method and/or trip blanks. The sample 
concentration in DP64-SB07-2, DP64-SB04-2, DP64-SB08-2, DP64-SB08-34, DP64-SB08-17, 
DP64-SB05-2, DP64-SB05-18, DP64-SB05-36, DP64-SB06-2, DP64-SB06-17, DP64-SB06-17-
a, and DP64-SB06-35 was less than 10 times the blank concentration and qualified as estimated, 
"J". The compound 1, 1-dichloroethylene was detected in the trip blank associated with DP64-
SB06-2, DP64-SB06-17, DP64-SB06-17-a, and DP64-SB06-35. Sample DP64-SB06-35 was the 
only sample to yield a positive result and was qualified as estimated, "J". 
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The aqueous laboratory control sample (LCS) percent recovery (%R) for 1,2,3-trichloropropane ·:) 
was below QC limits associated with LF01-IW1. Samples DP64-MW01 and DP64-MW02 
yielded LCS %Rs for acrolein (along with MS and/or MSD %R discrepancies) and 1,1-
dichloroethylene below QC limits. These non-detected compounds were qualified as estimated 
non-detected, "UJ". 

The soil LCS %Rs for acrolein, benzyl chloride, and propionitrile (along with MS and/or MSD 
%R discrepancies) were below QC limits associated with samples DP64-SB08-2, DP64-SB08-
34, DP64-SB08-17, DP64-SB05-2, DP64-SB05-18, DP64-SB05-36, DP64-SB06-2, DP64-
SB06-17, and DP64-SB06-17 -a. These non-detected compounds were qualified as estimated 
non -detected, "U J". 

The relative percent difference (RPD) between the sample (DP64-SB06-17) and duplicate 
(DP64-SB06-17 -a) was exceeded for methylene chloride and was qualified as estimated, "J", in 
both samples. 

5.2 Semi-volatile Organic Compounds 

The confirmation run for DP64-SB04-36 was run one day beyond hold time. All compounds 
yielded no detections and were qualified as estimated, non-detected, "UJ". 

5.3 RCRA Metals 

The MS and/or MSD and/or RPD for cadmium, chromium, lead, selenium, and silver were ~
4 

outside QC limits in various soil samples. Due to sample non-homogeneity all positive results 
were qualified as estimated, "J", and all non-detected results were qualified as estimated, non-
detected "UJ". The exception being the high MSD recovery for silver(> 125%) associated with 
samples DP64-SB08-2, DP64-SB08-34, DP64-SB08-17, DP64-SB05-2, DP64-SB05-18, DP64-
SB05-36, DP64-SB06-2, DP64-SB06-17, DP64-SB06-17-a, and DP64-SB06-35 which yielded 
no detections; therefore silver was not qualified in the aforementioned samples. 

The RPD between the sample (DP64-SB07-2) and duplicate (DP64-SB07-2-a) was exceeded for 
cadmium and was qualified as estimated, "J", in both samples. 

The aqueous RPD for the laboratory duplicate of arsenic was outside QC limits associated with 
samples DP64-MW01, DP64-MW02, DP64-MW03, DP64-MW03-a, and DP64-MW04. This 
non-detected metal was qualified as estimated, non-detected, "UJ". 

The soil RPD for the laboratory duplicate was outside QC limits for multiple metals. However, 
due to sample non-homogeneity, cadmium, chromium, and lead in samples DP64-SB07-2, 
DP64-SB07-2-a, DP64-SB08-2, DP64-SB08-34, DP64-SB08-17, DP64-SB05-2, DP64-SB05-
18, DP64-SB05-36, DP64-SB06-2, DP64-SB06-17, DP64-SB06-17-a, and DP64-SB06-35 and 
lead only in samples DP64-SDB04-2, DP64-SB04-18, DP64-SB04-36, DP64-SB07-16, and 
DP64-SB07-33 were qualified as estimated "J" (if greater than the method detection limit 
[MDL]) or as estimated, non-detected, "UJ" (if less than the MDL). 
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The serial dilution percent difference for multiple metals was outside control limits. Only the 
concentration for barium was greater than 50 times the MDL in samples DP64-SB07-2, DP64-
SB07-2-a, DP64-SB04-2, DP64-SB04-18, DP64-SB04-36, DP64-SB07-16, DP64-SB07-33, 
DP64-SB08-2, DP64-SB08-17, DP64-SB05-2, DP64-SB05-18, DP64-SB05-36, DP64-SB06-2, 
DP64-SB06-17, DP64-SB06-17-a, and DP64-SB06-35 and for chromium in samples DP64-
SB07-2, DP64-SB04-18, DP64-SB04-36, DP64-SB08-2, DP64-SB08-17, DP64-SB05-18, 
DP64-SB05-36, DP64-SB06-17-a, and DP64-SB06-35 and therefore were qualified as estimated, 
"J". 

For all samples, arsenic, lead, and selenium required a dilution due to matrix interference. 
Elevated reporting limits (RLs) were reported. 

5.4 Explosives 

The LCS %R for tetryl was outside QC limits associated with sample LFO 1-IW 1. There was 
insufficient sample volume to re-extract therefore, it was qualified as estimated, non-detected, 
"UJ". 

5.5 Wet Chemistry 

In all aqueous samples, the nitrite analysis was analyzed beyond the required hold time. This ion 
was not detected in all samples and was qualified as estimated, non-detected, "UJ". All nitrite 
analysis required a dilution due to matrix interference and elevated RLs were reported. 
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6 NATURE AND EXTENT OF CONTAMINATION 

This section presents the soil and groundwater analytical results from the RFI field activities 
completed at Site DP-64 by Bhate in October 2008. This section also presents the current nature 
and extent of contamination found in the soil and groundwater during this investigation. The soil 
and groundwater sampling locations from this investigation are shown on Figures 4-1 and 4-2. 

The objectives of the RFI at DP-64 were to: 1) determine if any soil, and/or groundwater 
contamination exist at the site, 2) delineate the current horizontal and vertical extent of the 
potential contamination, and 3) collect the proper data meeting the data quality objectives 
(DQOs) to support closure of the site. The ultimate objective is to achieve approval for site 
closure from NMED. Soil and groundwater analytical results are summarized in Tables 6-1 and 
6-2 respectively. Duplicate soil samples were collected in soil borings DP64-SB06 (17 feet bgs) 
and DP64-SB07 (2 feet bgs), and a duplicate groundwater sample was collected from monitoring 
well DP64-MW03. 

6.1 Soil Analytical Results 

The 17 soil samples (including 2 duplicates) collected from soil borings DP64-SB04 through 
DP64-SB08 were analyzed for VOCs, SVOCs, explosives, and RCRA metals (arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, and silver). The subsurface soil samples were 
collected from depths ranging between 2 and 36 feet bgs. The last two digits of the sample 
identification number indicate the bottom of the sample interval. The soil analytical results are 
summarized in Table 6-1 and the soil boring locations are shown on Figure 4-1 of this RFI 
report. 

Three VOCs were detected above the method detection limit (MDL) in the 17 soil samples 
collected. An estimated result (less than the RL [J]) of 1, 1-dichloroethylene was detected in soil 
sample DP64-SB06-35 at 2.1 J micrograms per kilogram (!lglkg). Toluene was also detected 
less than the RL in soil sample DP64-SB07-2 at 2.3 J !lglkg. Both VOCs were detected well 
below their respective NMED SSLs (NMED, 2009). Methylene chloride (a common laboratory 
contaminant) was also detected in the majority of the 17 soil samples submitted for analysis. All 
the detections of methylene chloride were qualified with a "J" by the validating chemist due to 
the presence of methylene chloride in the associated method blanks. Additionally, all SVOCs 
were not detected in any of the soil samples collected during this RFI field effort. 

One explosive was detected above the MDL in 1 of the 17 soil samples collected. 2,6 -
Dinitrotoluene was detected in soil sample DP64-SB06-17 -a at 63.7 J !lglkg. This estimated 
detection of 2,6-dinitrotoluene was well below the NMED SSL of 61,200 !lglkg (NMED, 2009). 

Each of the eight RCRA metals was detected above the MDL. The maximum detections of 
arsenic (3.3 milligrams per kilogram [mglkg]), barium (90.1 J mg/kg), cadmium (1.6 J mg/kg), 
chromium (9.7 J mg/kg), lead (5.2 J mg/kg), mercury (0.038 J mglkg), selenium (3.5 J mg/kg), 
and silver (0.15 J mg/kg) were well below their respective NMED SSLs (NMED, 2009). As 
shown on Table 6-1, two metals (cadmium and selenium) exceeded their respective NMED 
approved background levels (NMED, 2011). 
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6.2 Groundwater Analytical Results 

The six groundwater samples (including 1 duplicate) collected from monitoring wells LF01-1W1 
and DP64-MW01 through DP64-MW04 were analyzed for VOCs, SVOCs, explosives, RCRA 
metals, nitrite, nitrate, and TDS. The analytical results are presented in Table 6-2 and the 
monitoring well locations are shown on Figure 4-2. 

Sec-butylbenzene (0.30 J micrograms per liter [~-tg/L]) was the only VOC detected above the 
MDL in the groundwater samples collected during this RFI field effort. The detection of sec
butylbenzene does not exceed any applicable USEPA MCLs or NMWQCC standards (NMAC 
20.6.2.3103). No SVOCs or explosives were detected in any of the groundwater samples 
collected. 

Three RCRA metals were detected above their respective MDLs in the groundwater samples 
collected at site DP-64. Maximum concentrations of barium (50.6 J ~-tg/L) and selenium (16.5 J 
~-tg/L) were detected well below their respective USEPA MCLs and NMWQCC Standards. 
Arsenic, detected in monitoring well LFO 1-1 W 1 at 12 J ~-tg/L, was an estimated detection below 
the RL (RL was elevated due to matrix interference). Arsenic exceeded the USEPA MCL (10 
~-tg!L) and the NMED approved background level for filtered constituents in groundwater (10 
~-tg/L) (NMED, 2011). However, it should be noted that dissolved arsenic detections in 
groundwater samples collected from 24 wells across the base ranged from 4.5 !lg/L to 25 ~-tg!L, 

with a calculated UTL of 28.53 ~-tg!L in the Basewide Background Study (NationView/Bhate JV 
III, 2011 ). Because this estimated concentration of arsenic at LFO 1-1 W 1 falls within this range it 
most likely represents the natural variability of groundwater geochemistry occurring across the 
base. 

The six groundwater samples collected were also analyzed for nitrite, nitrate, and TDS. Nitrite 
was not detected above the MDL in any of the groundwater samples collected. Nitrate was 
detected in all the monitoring wells. However, the maximum nitrate concentration, detected in 
the duplicate sample collected from monitoring well DP64-MW03 (2.8 mg/L), was below the 
USEPA MCL (10 mg/L) and the NMWQCC Standard (10 mg/L). TDS values ranged from 
15,500 mg/L (DP64-MW01) to 17,800 mg/L (LF01-1W1) with an average TDS concentration of 
16,900 mg/L, and exceeded the NMWQCC standard of 1,000 mg/L in each well. Groundwater 
with TDS greater than 10,000 mg!L is classified by the USEP A as Class III B (USEP A, 1986), 
which is designated unfit for human consumption. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

As documented by Zapata (descried in Section 2 of this report) all debris associated with the 
Chemical Agent Disposal Site DP-64, was characterized and removed in 2004. Furthermore, 
analytical results from the 17 soil samples collected during the RFI, at 5 geophysical anomalies 
requiring additional investigation, did not contain VOCs, SVOCs, explosives, or RCRA metals 
above NMED SSLs (NMED, 2009). With the exception of a singular estimated arsenic 
detection, in the groundwater sample collected from monitoring well LF01-1Wl, VOCs, 
SVOCs, explosives, nitrate, nitrite, or RCRA metals did not exceed the USEPA MCLs or 
NMWQCC standards, in any of the groundwater samples. Although this estimated detection of 
arsenic (12 J !lgiL) exceeded the USEPA MCL (10 !lg/L), it is below the calculated UTL (28.53 
!lg/L), and most likely represents the natural variability of groundwater geochemistry across the 
base. Furthermore, TDS values were well above 10,000 mg/L in all 5 wells sampled, making the 
groundwater unfit for human consumption. 

Therefore, HAFB will submit a Statement of Basis requesting No Further Action for Site DP-64 
(AOC-1) based upon Criterion #5 listed in Appendix 4-B of the HAFB Hazardous Waste Permit 
(NMED, 2004) which states: 

"The site was characterized or remediated in accordance with applicable state 
and/or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use. " 

This criterion was accomplished by conducting additional characterization activities (soil and 
groundwater sampling). It was determined by the RFI that a source area above the current 
NMED SSLs was not detected at the site. Therefore, excavation of contaminated soil is not 
required for site closure. 
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Well Identification 
Number 

T 00078 
T 00868 
T 03794 
T 04855 
T 04967 
T 00518 
T 00518 S 
T 00614 
T 00995 
T 01868 
T 02650 
T 03230 
T 04728 
T 05079 POD1 
T 01167 
T 01235 
T 03062 
T 03455 
T 03483 
T 03934 
T 05201 POD1 
T 05202 POD1 
T 00146 
T 03245 
T 04228 
T 04386 S-6 
T 04386 S-9 
T 00172 S 
T 00776 
T 00782 
T 00818 
T 02431 
T 03909 
T 04386 S 
T 04386 S-2 
T 04386 S-3 
T 04386 S-4 
T 04386 S-5 
T 03147 
T 04080 
T 03228 
T 00347 
T 00972 
T 01602 
T 05041 POD1 
T 01012 
T 01277 
T 01327 
T 01526 
T 01623 

Table 3-1 
Groundwater Wells 

Located Within a 4-Mile Radius 
of Holloman Air Force Base 

DP-64 RFI Report 
Holloman Air Force Base, New Mexico 

NAD 83 UTM (meters) 

Use Northing Easting 
Commercial 398468 3648755 
Domestic 400972 3650377 
Irrigation 403280 3651057 
Domestic 403784 3651965 
Domestic 403480 3652067 
Domestic 405819 3646323 
Domestic 405819 3646323 
Domestic 404503 3646838 
Domestic 405824 3646730 
Domestic 405824 3646730 
Domestic 405619 3646523 
Domestic 403699 3647252 
Domestic 404503 3646838 
Domestic 401365 3646757 
Livestock 404993 3644302 
Irrigation 404995 3644706 
Commercial 403678 3644412 
Domestic 403365 3644318 
Domestic 402565 3644318 
Commercial 403578 3644915 
Irrigation 403380 3644374 
Irrigation 403381 3644374 
Livestock 402960 3642700 
Commercial 406609 3643887 
Domestic 405295 3643589 
Commercial 404903 3640666 
Commercial 404895 3640673 
Irrigation 406088 3640755 
Irrigation 406391 3640650 
Domestic 406187 3640854 
Irrigation 406391 3640650 
Domestic 405987 3640654 
Livestock 404765 3639453 
Commercial 404886 3638830 
Commercial 404888 3638830 
Commercial 404886 3638837 
Commercial 404886 3638841 
Commercial 404903 3640661 
Domestic 406380 3638633 
Domestic 406481 3638734 
Domestic 404290 3637226 
Domestic 403131 3634704 
Domestic 404882 3636009 
Domestic 406510 3635592 
Domestic 406205 3635697 
Commercial 401072 3634316 
Commercial 404434 3633172 
Commercial 400958 3633604 
Commercial 401368 3633601 
Domestic 400743 3633202 

Source: New Mex1co Water Rights Report1ng System database, 2009 
Notes: 
NAD - North American Datum 
UTM - Universal Transverse Mercator 

Well Depth (feet) 
428 
215 
250 
235 
200 
305 
220 
245 
308 
280 
265 
160 
216 
406 
170 
200 
295 
150 
140 
160 
295 
250 
110 
190 
180 
290 
320 
125 
120 
120 
125 
152 
140 
290 
310 
300 
295 
310 
135 
170 
160 
182 
150 
135 
200 
72 
104 
90 
152 
260 
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Well 
Installation Date Sampled 2008 

Identification 
LF01-1W1 9/ 13/1984 1 

DP64-MW01 10/2112008 1 
DP64-MW02 10/21 /2008 1 
DP64-MW03 10/20/2008 1 
DP64-MW04 10/20/2008 1 

Notes: 

Table 3-2 
Monitoring Well Construction Details 

DP-64 RFI Report 
Holloman Air Force Base, New Mexico 

Diameter Screen Interval 
(inches) (ft below TOC) 

2.0 34.29- 59.39 
2.0 31.81-41.81 
2.0 33 .82 - 43 .82 
2.0 33.53 - 43.53 
2.0 32.81-42.81 

ft below TOC = Feet below Top of Casing (based on October 24, 2008, groundwater elevation survey) 

LFOI = Landfill 01 
DP64 =Chemical Agent Site 
MW = Monitoring Well 

Depth to Water Total depth 
Status 

(ft below TOC) (ft below TOC) 
35 .15 59.39 Active 
36.62 41.81 Active 
34.17 43 .82 Active 
36.18 43 .53 Active 
34.27 42.8 1 Active 

Page 1 of 1 



Well Northing 
Identification (NAD83) 

LFO I-I W I 679400.560 
DP64-MWOI 679824.774 
DP64-MW02 679766. 120 
DP64-MW03 679755.968 
DP64-MW04 679752.585 

------

Notes: 
NAD 83 =North American Datum I 983 
TOC = Top of Casing 
DTW = Depth to Water 
ft = feet 
msl = mean sea level 
LFO I = Landfi ll 01 
DP64 =Chemical Agent Site 

Table 3-3 
Groundwater Elevations (October 2008) 

DP-64 RFI Report 

Holloman Air Force Base, New Mexico 

Easting Elevation TOC 
(NAD 83) (ft above msl) 

1695 134.000 4,120.94 
1695303.846 4,123.20 
1695367.388 4, 120.61 
1695244.064 4,122.55 
1695320.766 4,120.69 

DTWfromTOC 
Groundwater Elevation 

October 24, 2008 
(ft below TOC) 

(ft above msl) 
35. 15 4,085.79 
36.62 4,086.58 
34.17 4,086.44 
36.18 4,086.37 
34.27 4,086.42 
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Soil Boring 
Previously Identified Anomaly 

Number 

DP64-SB04 104- Bum Pit, Slag Pieces 

DP64-SB05 l 05 - Bum Pit Debris 

DP64-SB06 112- M69 Bases 

DP64-SB07 137- Bum Pit, lncediary Bomblet 

DP64-SB08 l 09 - Bomb let Bases, Slag Pieces 

Notes: 
NAD 83 ~ North American Datum 1983 
VOCs ~ Volatile Organic Compounds 
SVOCs ~ Semi-volatile Organic Compounds 
RCRA ~ Resource Conservation Recovery Act 
ft ~ feet 
bgs ~ below ground surface 
DP64 ~ Chemical Agent Site 
SB ~ Soi l Boring 

Table 4-1 
Summary of Soil Boring Locations and Sample Intervals 

DP-64 RFI Report 

Holloman Air Force Base, New Mexico 

Northing Easting Total Depth 
Sample Depths for 
Chemical Analysis 

(NAD83) (NAD 83) (ft) 
(ft bgs) 

679762.8 1695244.0 40 0-2, 16-1 8, 34-36 

679762.9 1695251.2 40 0-2, 16-18, 34-36 

679791.2 1695260.8 35 0-2, 15- 17, 33-35 

679766.5 1695322.0 35 0-2, 14-16,31-33 

679785.9 1695360.6 35 0-2, 15-17,32-34 

Laboratory Analysis 

VOCs, SVOCs, RCRA Metals, Explosives 

VOCs, SVOCs, RCRA Metals, Explosives 

VOCs, SVOCs, RCRA Metals , Explosives 

VOCs, SVOCs, RCRA Metals, Explosives 

VOCs, SVOCs, RCRA Metals, Explosives 
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Client Sample Identification : 
l ab Sample ldcntincation: 
Da te Sampled : 

Analyte (M ethod) 
Volatlle Ornale Compouads SW846 82608 

I, 1-Dichloroethylene 
Methylene chloride 

Toluene 

Semi-Volatile Ornnle Compouads SW846 8270C) 

All SVOCs 

Esploslves SW846 8330A 

2,6-Dinitrotoluene 

RCRA Metals Analysis SW846 60101117471A 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Mercury 

Selenium 
Silver 

Geaersl Cbemlstrv 

Solids, Percent SM 19 25408 

·- - ·- -

Notes: 

NMED = New Mexico Envi ronment Department 

UTL = Upper Tolerance Limit 
SVOC = Semi-Volatile Organic Compounds 

RCRA = Resource Conservation and Recovery Act 

llglkg = micrograms per kilogram 

mglkg = milligrams per kilogram 
NV = No Value 
% = percent 
Q = Laboratory Qualifier 
Q l = Va lidating Chemist Qualifier 
Qualifiers 
8 = Analyte de tected in associated method blank 
J = Indicates an estimated result 
U = Not detected 
NO = Enti re analyte list not detected 
Client Sample Nomenclatllre 
DP64 = Chemical Agent Disposal Site 64 
SB = Soil Boring 
a = sample suffix denoting a field duplicate sample 

Soli Screeoloa Levels 

NMIID 
llelldndal 1 

me/k2 

6 18 
199 

5,570 

ml!lka 

NV 

melk2 

6 1.2 

ml!lka 

3.9 
15,600 
77.9 
219 
400 
7.71 
391 
391 

% 

NV 

The final digit equa ls the depth of the sample interval (feet below ground surface) 

Buewlde Background 

NMED Apprend 

Bacqrouad Ltvtl 1 

me/k2 

NV 
NV 
NV 

melk2 

NV 

melk2 

NV 

ml!lka 

3.7 
169.3 
0 .3 
25 

10.9 
10.8 
1.4 
1.1 

'Yo 

NV 

DP64-SB04-2 

F61083- l 
10/22/2008 

Resu lt 3 

peJk2 

1.5 
5.9 
1.1 

Palka 

ND 

pe/k2 

49 

ml!lka 

2.2 
67.4 

0.051 
2.5 
2.8 

0.01 1 
0.64 

0.062 

'Yo 

95.4 

Table 6-1 

Soil Analytical Data (October 2008) 
DP-64 RFI Report 

Holloman Air Force Base, New Mexico 

DP64-SB04- 18 
F61083-2 

10/22/2008 

lo Ql Result 3 Q Ql 

Pl!ikE 

U UJ 1.7 U UJ 
JBJ 6.4 U UJ 
U UJ 1.3 U UJ 

pe/k2 

u NO u 

Palka 

u 50 u 

malka 

2.4 

J 47 .9 J 
u 0.055 u 

J 8.4 J 
J J 5.2 J J 
u 0.013 u 
UUJ 0.68 U UJ 
u UJ 0.066 U UJ 

'Yo 

91.5 

DP64-SB04-36 DP64-S BOS-2 
F6 1083-3 F61024-4 

10/22/2008 10/22/2008 

Rcsul t.J Q IO I Result 1 

Pl!ikE P£ik2 

1.6 U UJ 1.5 
6.0 U UJ 28.1 

1.2 U UJ 1.2 

P£ik2 Pl!ika 

ND U UJ ND 

p£/ka Palka 

47 u 45 

ml!lka ml!lka 

3.3 0.94 
34.7 J 90.1 

0.058 J 0.10 
5.3 J 2.4 
3.9 J J 1.6 

0.0 12 u 0.011 
0.67 U UJ 2.0 

0.065 U UJ 0.063 

'Yo % 

90.3 94.8 

1 NMED, December 2009. Technical Background Document for Development of Soil Screening Levels, Rev ision 5.0. 

DP64-SBOS-1 8 
F61024-S 

10/22/2008 

Q IO I Res ult J 

P£ik2 

u 1.5 
B J 28.3 
u 1.1 

p£/ka 

u ND 

Pl!ikE 

u 52 

malka 

u 1.8 
J 70.5 

J J 0.18 

J 8.2 
J J 3. 1 

u 0.013 
J 2.0 

u 0.06 1 

% 

93.3 

2 Table I , Partial Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, August 20 11 ) 
3 1fresults are not detected (ln then the va lue is set at the Method Detection Limit {MOL) 

Bold va lue indicate analytes above NMED Soil Screen ing Leve ls (Rev 5.0, December 2009) 

Indicates analytical results at or above the NMED Approved Background Level, but below the NMED Residential SSL 

DP64-SBOS-36 
F61024-6 

10/22/2008 

Q Ql Result J Q IOI 

Palka 

u 1.6 u 
B J 23 .6 B J 
u 1.3 u 

Palka 

u ND u 

Palka 

u 45 u 

ml!lka 

J 1.9 
J 45 .7 J 

J J 0. 13 J J 
J 6.7 J 

J J 2.3 J J 
u 0.0 13 u 
J 1.4 J 
u 0.067 u 

'Yo 

88.4 

Page 1 of 3 



Client Sample Identification: 
Lab Sample Identification: 
Date Sampled : 

Analytc (Method) 

Volatile Organic Compounds SW846 82608 

1,1-Dichloroethylene 
Methylene chloride 

Toluene 

Semi-Volatile Organic Compounds (SW846 8270C 

All SVOCs 

Explosives SW846 8330A 

2,6-Dinitrotoluene 

RCRA Metals Analysis SW846 6010Bn47JA 

Arsenic 

Barium 

Cadmium 
Chromium 
Lead 
Mercury 

Selenium 
Silver 

General Chemistry 

Solids, Percent SM 19 25408 

Notes . 

NMED = New Mexico Environment Department 

UTL = Upper Tolerance Limit 

SVOC = Semi-Volatile Organ ic Compounds 

RCRA = Resource Conservati on and Recovery Act 

IJ.g/kg = micrograms per kilogram 

mglkg = mi ll igrams per kilogram 
NV = No Value 
% = percent 
Q = Laboratory Qualifier 
Q l = Validating Chemist Qualifier 
Qualifiers 
B = Analyte detected in assoc iated method blank 
J = Indicates an estimated result 
U = Not detected 
ND =Entire analyte list not detected 

Client Sample Nomenclahlre 
DP64 = Chemical Agent Disposal S ite 64 
SB = Soil Boring 
a = sample suffix denoting a field duplicate sample 

SoU S<reenln2 Levels 

NMED 

RnJdaltlaJ I 

mglkg 

6 18 
199 

5,570 

mglkg 

NV 

mglkg 

6 1.2 

mglk• 

3.9 
15,600 
77.9 
21 9 
400 
7.7 1 
39 1 
39 1 

'l'o 

NV 

The final digit equals the depth of the sample interval (feet below ground surface) 

Basewlde Backeround 

NMED Approved 

BackJround 1Ave1 1 

mglkg 

NV 
NV 
NV 

mglkg 

NV 

mglkg 

NV 

ml!!ke 

3.7 
169.3 
0.3 
25 

10.9 
10.8 
1.4 
1. 1 

o/o 

NV 

DP64-SB06-2 
F6 1023-l 

10/2212008 

Result 1 

pglkg 

1.7 
19.9 

1.3 

pglkg 

ND 

pglkg 

52 

mg/kg 

2.0 
34.2 

0.057 
2.2 
2.6 

0.0 12 
3.5 

0.068 

% 

86.3 

Table 6·1 
Soli Analytical Data (October 2008) 

DP-64 RFI Report 
Holloman Ai r Force Base, New Mexico 

DP64-SB06- 17 
F61023-2 

10/22/2008 

QIQI Result 3 lo Ql 
pglkg 

u 1.5 u 
B J 19.9 8 J 
u 1.2 u 

pg/kg 

u ND u 

pglkg 

u 50 u 

m1!/ke 

u 2.5 J 
j 52.3 J 

U UJ 0.062 J UJ 
j 3.4 j 

U UJ 2.4 U UJ 
u 0.012 u 
J 3.2 j 

u 0.063 u 

% 

90. 1 

DP64.SB06- 17-a DP64-SB06-35 
F61 023-3 F61023-4 

10/2212008 10/22/2008 

Result 3 lo Ql Rcsult 1 lo 
pglkg pglkg 

1.7 u 2. 1 J 
44.2 B J 30.6 B 
1.3 u 1.2 u 

pglkg pg/kg 

ND u ND u 

pglkg pglkg 

63.7 j 49 u 

ml!!ke ml!!ke 

1.9 2.7 j 

48.9 j 73.9 
0.068 j j 0.23 
4 .4 j 9.7 
3.2 j j 4.5 j 

0.0 12 u 0.0 14 u 
0.65 u 1.8 u 

0.063 u 0.069 u 

% % 

91.7 86.7 

1 
NMED, December 2009 . Technical Background Document for Development of Soil Screening Levels, Revision 5.0. 

DP64-S B07-2 
F61 112-1 

10/2212008 

Ql Rcsult 1 

pglkg 

J 1.5 
J 6.0 

2.3 

p1!fkg 

ND 

pglkg 

53 

mglkg 

2. 1 
j 66.8 
j 1.6 
j 4.6 
j 3.3 

O.o38 
2.1 

0. 12 

% 

88.3 

2 Table I , Partial Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, August 20 11) 
3 If results are not detected (U) then the value is set at the Method Detection Limit (MDL) 

Bold value indicate analyte;;-bove NMED Soi l Screening Levels (Rev 5.0, Decemb;'i009) 

Indicates analytical results at or above the NMEP A[!prQvecl Background Level, but below tb.s..r::.M .... v.J\".,'""'ow-.l).\H 

DP64-SB07-2-a 
F6 111 2-2 

10/2212008 

I o Ql Rcsult 3 Q IOI 
pg/kg 

U UJ 1.6 U UJ 
JB J 6.0 U UJ 
j j 1.2 U UJ 

p1!fkg 

u ND u 

pglkg 

u 47 u 

mg/kg 

j 2.0 u 
j 52.8 j 

j 0.51 
j 4.1 j 

j j 2.4 U UJ 
j 0.029 j 

j 2.7 j 

J j 0.15 j j 

% 

9 1.3 

Page 2 of 3 



Client Sample Identification: 
Lab Sample Identification : 
Date Sampled: 

Analyte (Method) 

Volatile Organic Compouads SW846 82608 

1 1-Dichloroethvlene 
Methylene chloride 

Toluene 

Semi-Volatile 011!aalc Compouads SW846 8270C) 

All SVOCs 

E1ploslves SW846 8330A 

2,6-Din itrotoluene 

RCRA Metals Aaalysls SW846 60101117471A 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Merc"'Y 
Selenium 
Silver 

Geaeral ChemistrY 

Solids, Percent (SM 19 25408) 

Notes: 

NMED = New Mexico Env ironment Department 

UTL = Upper Tolerance Limit 

SVOC = Semi-Volatile Organic Compounds 

RCRA = Resource Conservation and Recovery Act 

jJg/kg = micrograms per kilogram 

mglkg = mill igrams per ki logram 
NV = No Value 
%= percent 
Q = Laboratory Qualifier 
Q l = Validating Chemist Qual ifier 
Qualifiers 
B = Analyte detected in associated method blank 
J = Indicates an estimated result 
U = Not detected 
NO = Entire analyte list not detected 

Client Sample Nomenclature 
DP64 = Chemical Agent Disposal Site 64 
SB = Soil Boring 
a = sample suffix denoting a fie ld duplicate sample 

SoU Screenlne Levels 

NMED 

Rnldeatlal 1 

mglkg 

6 18 
199 

5,570 

mg/k& 

NV 

mglkg 

6 1.2 

mg/kg 

3.9 
15,600 
77.9 
2 19 
400 

7.71 
39 1 
39 1 

"· 
NV 

The final digit equals the depth of the sample interval (feet below ground surface) 

Buewlde Backeround 

NMEDAppnn"ed 

BKkp"ouad Ltvtl 2 

mglkg 

NV 
NV 
NV 

mglkg 

NV 

mglkg 

NV 

me/kg 

3.7 
169.3 
0.3 
25 

10.9 
10.8 
1.4 
1. 1 

% 

NV 

Table 6-1 
Soli Analytical Data (October 2008) 

DP-64 RFI Report 
Holloman Air Force Base, New Mexico 

DP64-SB07- 16 DP64-SB07-33 
F61083-4 F61083-5 

10/22/2 008 10/22/2008 

Result 3 
IQ Ql Result 3 

Jlg/kg Jlg/kg 

1.6 UUJ 1.5 
6.1 U UJ 5.7 
1.2 U UJ 1.1 

Jlg/kg Jlg/kg 

ND u ND 

Jlg/kg Jlg/kg 

43 u 46 

me/kg me/kg 

1.6 2.8 
3 1.9 J 29.9 

0.049 u 0.053 
2.6 J 3.3 
2.5 J J 2.7 

0.012 u 0.012 
0.61 U UJ 0.66 

0.059 U UJ 0.064 

% % 

96.5 90.0 

DP64-SB08-2 DP64-SB08- 17 
F61024- l F61024-3 

10/2112008 10/21 /2008 

IQ Ql Result 3 Q IQI Rcsult 3 

Jlg/kg Jlg/kg 

u 1.5 u 1.8 
u 8. 1 JBJ 42.8 

u 1. 1 u 1.4 

Jlg/kg Jlg/kg 

u ND u ND 

Jlg/kg Jlg/kg 

u 49 u 47 

me/kg me/kg 

2.1 2.5 
J 68.6 J 38.0 

u O.o75 J J 0.076 
J 4.7 J 5.0 

J J 4.6 J J 2.4 
u 0.0 12 u 0.013 
U UJ 0.64 u 3.0 
U UJ 0.062 u 0.063 

% "· 
95.6 91.1 

1 
NMED, December 2009. Technical Background Document for Development of Soil Screening Levels, Revision 5.0. 

DP64-SB08-34 
F61024-2 

10/21 /2008 

Q Ql Rcsult 3 

Jlg/kg 

u 1.4 
B J 14.7 

u 1. 1 

Jlg/kg 

u ND 

Jlg/kg 

u 49 

me/kg 

J 0.96 
J 24.9 

J J 0.054 

J 2.5 
U UJ 1.2 

u 0.0 13 
J 2.1 
u 0.064 

% 

89.8 

1 Table I, Parti al Approval Letter, Basewide Background Study Report , Holloman Air Force Base, New Mexico (N MED, August 20 11) 
3 1f results are not detected (!d) then the value is set at the Method Detection Limit~ 
Bold value indicate analytes above NMED So il Screening Levels (Rev 5.0, December 2009) 

Indicates analytical results at or above the NMED: ApQroved.Background Level, but below the NMED Res idential SSL 

Q IQI 

u 
8 J 
u 

u 

u 

u 

U UJ 
J 

U UJ 
u 
J 
u 

'·-
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Client Sample Identification: 

La b Sample Identification: 

Date Sampled : NMWQCC 1 

Analyte 
Volatile Orpolc Compounds (SW846 82608) pg!L 

sec-Butylbenzene NV 

Semi-Volatile 0I'Jianlc Compounds SW846 8270C pg!L 

AIISVOCs NV 

E•pnsives SW846 8330A PIIIL 

All Explosives NV 

RCRA Metals Analysis (USEPA 200.71245.1 ulliL 

Arsenic 100 
Barium 1,000 

Selenium 50 

General Chemistry mg!L 

Solids, Total Dissolved (SM 19 2540C) 1,000 
Nitrogen, Nitrite SEPA 300/SW846 9056 NV 
Nitrogen, Nitrate (USEPA 300/SW846 9056 10 

Notes: 

NMWQCC = New Mexico Water Quality Control Commission 

USEPA = United States Environmental Protection Agency 

MCL = Maximum Contaminant Level 

UTL = Upper Tolerance Limit 

RCRA = Resource Conservat ion & Recovery Act of 1976 

J.lg/L = micrograms per li ter 

mg/L = milligrams per liter 
NV~ No Value Establi shed 
Q ~Laboratory Quali fier 
Q l = Validating Chemist Qualifier 
Qualifiers 
J = Indicates an estimated result 
U ~ Not detected 
ND ~ All Analytes not detected 
Client Sample Nomenclature 
LFOI ~ Former Main Base Landfill 
DP64 ~Chemical Agent Disposal Site 64 
MW = Monitoring Well 
a = sample suffix denot ing a fie ld duplicate sample 

Table 6 -2 
Groundwater Analytical Data (October 2008) 

DP-64 RFI Re port 
Holloman Ai r Fo rce Base, New Mexico 

Groundwater Screen loa Levels LFO I-I W I DP64-MWO I DP64-MW02 DP64-MW03 DP64-MW03-a DP64-MW04 

NMEDApprovfll 

USEPAMCL 1 Bat kp'Had 
Oiu olved Metals 
biGro .. dw•tn 

....... (DinoMd 
UfL' 

Coa•dt•tetsJ' 

pg/l ua/L ua/L 

NV NV NV 

p(lil pg/1 pg/L 

NV NV NV 

pg!L PalL PalL 

NV NV NV 

ug/L ua!L ua!L 

10 10 28.53 
2,000 30.2 30. 13 

so 25.3 25.26 

mg/L mlliL mlliL 

500 6 NV 65,956.58 
I NV NV 

10 NV NV 

F60986- l F6111 3-l F6 111 3-3 F61082- l F61082-2 

10/2112008 10/24/2008 10/23/2008 10/23/2008 10123/2008 

Result 5 
lo lo• Result 5 

lo Ql Result 5 
l o lo 1 Result 5 Q Q l Result 5 

l o Ql 

ulliL ua/L ua/L ua/L ulliL 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

pg/L pg!L pg/L pg!L pg/L 

NO u NO u ND u NO u ND u 

pg/L pg!L p(lil pg/L PalL 

ND u ND u ND u ND u ND u 

p2/L PKil PKil PalL p2fL 

12.0 J II U UJ II U UJ II U UJ II UUJ 
11.5 J 22.7 J 39.6 J 25.5 J 26.1 J 
6.8 u 16.5 J 14.4 J 12.6 J 12.3 J 

mg!L maiL maiL mlliL mlliL 

17,800 15,500 17,300 16,400 17,200 
2.5 U UJ 2.5 U UJ 2.5 U UJ 2.5 U UJ 2.5 U UJ 
2.2 1.3 2.4 2.7 2.8 

1 Standards for Groundwater, if 10,000 mg/L Total Dissolved Solids Concentration or Less, New Mexico Administrative Code 20.6.2.3103 
2 US EPA National Primary Drinking Water Regulations MCLs (816-F-09-004, May 2009) 
3 Table 3, Partia l Approval Lener, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, August 2011) 
4 Table 5- 18, Basewide Background Study Report, Holloman Air Force Base, New Mexico (Nat ionView iBhate JV Ill , July 2011) 
5 Jfresults are not detected (U) then the va lue is set at the Method Detection Limit (MDL) 
6 USEPA Secondary Drinking Water Standard 
Bold value indicate ~lytes above New Mexico Groundwater Quality Standard and/or the US EPA MCL 

F6 1082-7 

10/23/2008 

Result 5 

ulliL 

0.30 

pg/L 

ND 

PalL 

ND 

PalL 

II 
50.6 
14.8 

mlliL 

17,200 
2.5 
1.6 

Indicates analyt ical results above the New Mexico Groundwater Quality Standard, or US EPA MCL, but below the NMED Approved Background Level 
Indicates analytica l resu lts above the NMED Approved Background Level, but below the New Mexico Groundwater Qtlllli ty Standard and US EPA MCL 

lo lo1 

J 

u 

u 

U UJ 
J 
J 

U UJ 
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CHEMICAL AGENT DISPOSAL SITE (DP-64) 

HOLLOMAN AFB, NEW MEXICO 
RCRA FACILITY 

INVESTIGATION REPORT 

ATTACHMENT A 

NMED CORRESPONDANCE 

Bhate Project No.: 9070127 February 2012 Attachments 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2567 
www. nmenv.state.nm.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

April 14, 2006 

Ms. Debbie Hartell 
Chief 
Environmental Flight 
49 CES/CEV 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

RON CURRY 
SECRETARY 

SUBJECT: NOTICE OF DEFICIENCY: VOLUNTARY CORRECTIVE MEASURE 
REPORT FOR DP-64 (AOC 1), JUNE 2005 
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422 
HWB-HAFB-05-009 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the Holloman Air Force Base 
(HAFB) document entitled "Final Site-Specific Final Report for Ordnance and Explosive 
Removal Action at Holloman AFB". Based on this review, NMED has determined that a No 
Further Action (NFA) determination cannot be made at this time. The following arc the 
deficiencies that HAFB (the Permittee) is required to address before such a determination can be 
made. 

1. Page 2-7, Section 2.7.3, Geophysical Investigation 

The geophysical prove-out procedure determined that the use of the MTADS EM-61 
electromagnetic system was the most effective method of detecting anomalies at the 
subject site. It was therefore the only method employed to conduct the site-wide 
geophysical investigation. Section 2.7.3 states the following: "Items such as individual 
glass ampoules cannot be detected using DGM (digital geophysical mapping). However, 
if disposal of the ampoules occurred in the same location as metallic debris or in an area 
of ground disturbance large enough to be detected, then the geophysical survey may 
indicate where intrusive remediation should be considered". 



Ms. Debbie Hartell 
April 14, 2006 
Page 2 of4 

NMED has concerns about whether the EM-61 geophysical survey was able to locate all 
of the subsurface glass ampoules that were potentially disposed of at this site, particularly 
those that were not associated with metal debris or large areas of ground disturbance. 
According to Figure B-5, at least one glass ampoule was found outside of the 10 foot by 
60 foot area. The Permittee is required to provide a discussion of the efficacy of the 
geophysical survey performed at the site to locate all subsurface glass ampoules. 

In addition, there is no clear discussion of the maximum depth that the EM-61 
electromagnetic system was able detect anomalies at this site. The Permittee is required 
to provide a discussion on this issue. 

2. Page 2-9, Section 2.H, Soil Sampling 

This Section indicates that soil samples were collected at locations where the glass 
ampoules were found. Based upon the quality control repotts. there appears to have been 
six (6) soil samples collected (DP64-01 through DP64-06); these were only analyzed for 
chemical agents (i.e. ABP, mustard, and Lewisite). This Section indicates only that the 
results were negative for chemical agent.•;; and agent breakdown products. The locations 
of these samples were not shown on any figures nor were the results tabulated or 
laboratory reports pl'ovided. 

The Permittee is required to provide a figure showing the locations of sample collection, 
a tabulation of the results (including analytes and test methods, method detection limits, 
sample depths and dates), and the laboratory reports. 

3. Section 2.11, Soil Sampling 

According to the Dig Sheets and other tield documentation provided in this report, 
ordnance and explosive (OE) material and scrap was discovered in several "burn pits" at 
the site. These appear to be target ID numbers 104, 105, 109, 112 and 137. T'he Section 
on soil sampling makes no mention of any soil samples being collected at these "burn 
pit" locations. Therefore, the Permittee is required to submit a work plan to collect a 
minimum of one soil sample from the bottom of the "burn pits" and analyze the soils for 
RCRA metals, volatile organic compounds (VOCs), semi-volatile compounds (SVOCs) 
and explosives. 

4. Apuendix B, Site Maps. Figures H~5 and B-6 

These figures show the locations of the anomalies discovered during the geophysical 
survey and subsequent intrusive investigation. Hmvever, these figures do not show the 
target ID numbers. Therefore, the Permittee is required to resubmit these figures with the 
target ID numbers shown. 



JI.As. Debbie .Hartell 
April I 4. 2006 
Page 3 of4 

5. Appendix D .. Figure 3 

Figure 3 sho\vs the result:< of the geophysical survey. However .. most of the target !D 
numbers are not readable as the}' bleed into the background ofthe figure. Theref(xe, the 
Pcnnittce is required to rev·ise and resubmit this figLtrc with readable target ID numbers. 

Please respond to this Notice or Detkiency by June 15. 2006. If you have any questions 
regarding this letter, please conbct David Strasser of my staff at (505) 222--9526. 

Sinccrcl:y·, 

/"'} 
/ / 

; / ~ .. -· 

J<-&nes P. Bearzi 
t.lnct 
Hazardous Waste Burcau 

JPB:dcs 

cc: J. K.ieling. \i\.fED H\VB 
\V. Moats. 1\MED HWB 
C. Amindyas. N\-·lED I {\VB 
D. Strasser, Nf'v1ED H\VB 
D. Telkz, EP/\. Region 6 (6PD-F) 
D. CiritEn. HAFB 
File: Reading and HAFB 2006 



BILL RICHARDSON 
Governor 

DIANE DENISH 
Lieutenant Governor 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Bulldlng 1 

Santa Fe, New Mexico 87505-~03 

Phone (505) 476-6000 Fax (505) 476-6030 

www.nmenv.state.nnr.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

January 30,2008 

Ms. Debbie Hartell, Chief 
Environmental Flight 
49CES/CEV 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

RON CURRY 
Secretary 

JON OOLDSTEIN 
Deputy Secretary 

RE: NOTICE OF DISAPPROVAL: RCRA FACILITY INVESTIGATION (RFI) 
WORK PLAN, CHEMICAL AGENT DISPOSAL SITE (DP-64), OCTOBER 2007 
HOLLOMAN AIR FORCE BASE, NM6572124422 
HWB-llAJnB-07-010 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the subject Work Plan, which 
was submitted for the perfonnance of site characterization activities at Site DP·64 (AOC-1) at 
Holloman Air Force Base (the Permittee). This site was subject to an ordnance and. explosive 
removal action conducted under contract to the US Anny Corps of Engineers in 2004. A report 
on this removal action, which the NMED considered a Voluntary Corrective Measure, was 
submitted in ~eptember 2005. Review of this report resulted in the NMED issuing a Notice of 
Deficiency dated April 14, 2006. The suoject Work Plan was submitted in response to that 
Notice of Deficiency. · 

NMED has detennined that the Work Plan cannot be approved at this time, as revisions are 
necessary. The following are the deficiencies the Permittee is required to address before the 
NMED can make a decision about approval of the Work Plan: 



Ms. Debbie Hartell 
January 30, 2008 
Page2of3 

1. The RFI Work Plan, as submitted, does not provide an adequate response to the 
aforementioned Notice of Deficiency for the ordnance removal action, dated Aprill4, 
2006. In particular, the Permittee did not provide responses to comment numbers 1, 2, 4, 
or 5. Comment number 3, which required that the Permittee submit a work plan to 
conduct sampling activities at the burn pit sites, was the only comment responded to. 
NMED can not finalize review the subject Work Plan until the remaining comments are 
responded to. The Permittee must revise the subject Work Plan to respond to all of the 
Notice of Deficiency comments. 

2. Page 3-1, Section 3. 3nt Paragraph, 3rd Sentence 

3. 

This sentence states that " .. .ifresults from the soil samples do not indicate concentrations 
above the reporting limit, additional sampling will not be conducted and the RFI Report 
will be prepared." This appears to exclude any groundwater sampling. The Permittee is 
required to install a minimum of three groundwater monitoring wells (of the proposed 
six) and sample the groundwater for VOCs, SVOCs, RCRA Metals, explosives and TDS. 
This activity must occur regardless of the soil sampling results. The three remaining 
monitoring wells, including the deep well, will also be installed and sampled as proposed 
in the Work Plan if conditions warrant. The Permittee must revise the subject Work Plan 
to reflect this requirement. 

Page 3-4, Section 3.3.2. td Paragraph 

This paragraph provides a list of proposed groundwater analytes. In addition to the 
proposed analytes, the Permittee is required to revise the subject Work Plan to include 
nitrate/nitrite in the list of analytes. 

4. Page 4-1, Section 4.2 

This section indicates that "Metals detected in soil will be evaluated against the current 
NMED residential risk-based soil screening levels (SSLs)". The Permittee is required to 
revise the subject Work Plan to include evaluating metals detected in soils above the 
reporting limit agains.t the soon-to-be established base-wide background concentrations, 
as well as the SSLs. The maximum detected concentration for each contaminant that is 
detected above the reporting limit must be used. These comparisons will then be used to 
determine the site hazard index, which must be less than 1.0. Any contaminant 
concentrations above the SSLs can not be screened out. 



Ms. Debbie Hartell 
January 30, 2008 
Page3 of3 

The Permittee must respond within ninety (90) calendar days of receipt of this letter. If you have 
any questions regarding this matter or if you would like to discuss the comments prior to your 
response, please contact David Strasser of my staff at (505) 222-9526. 

Sincerely, 

/f~, 
/ames P. Bearzi 
Chief 
Hazardous Waste Bureau 

cc: J. Kieling, NMED HWB 
W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
L. King, EPA, Region 6 (6PD-F) 
File: HAFB 2008 and Reading 

HWB-HAFB-07-01 0 



Comment 
No. 

Author 

2 

Section Page 

James P. Bearzi 

2.7.3 2-7 

2.11 2-9 

Response to Comments 
Voluntary Corrective Measure Report for DP-64 (AOC 1), June 2005, 

Holloman AFB, NM 

Comment 

Date of Comments: April 14, 2006, Notice of 
Deficiency HWB-HAFB-05-009 

The geophysical prove-out procedure determined 
that the use ofthe MTADS EM-61 electromagnetic 
system was the most effective method of detecting 
anomalies at the subject site. It was therefore the 
only method employed to conduct the site-wide 
geophysical investigation. Section 2. 7.3 states the 
following: "Items such as individual glass ampoules 
cannot be detected using DGM (digital geophysical 
mapping). However, if disposal of the ampoules 
occurred in the same location as metallic debris or in 
an area of ground disturbance large enough to be 
detected, then the geophysical survey may indicate 
where intrusive remediation should be considered." 

NMED has concerns about whether the EM-61 
geophysical survey was able to locate all of the 
subsurface glass ampoules that were potentially 
disposed of at this site, particularly those that were 
not associated with metal debris or large area of 
ground disturbance. According to Figure B-5, at 
least one glass ampoule was found outside of the I 0 
foot by 60 foot area. The Permittee is required to 
provide a discussion of the efficacy of the 
geophysical survey performed at the site to locate all 
subsurface glass ampoules. 

In addition, there is no clear discussion of the 
maximum depth that the EM-61 electromagnetic 
system was able to detect anomalies at this site. The 
Permittee is required to provide a discussion on this 
issue. 

This Section indicates that soil samples were 
collected at locations where the_g)ass ampoules were 

Response 

Date of Response: March 21,2008 

Response Provided by Jason Blair ofthe US Army Corps of Engineers: 

There is guidance from 1948 that outlines the proper disposal procedure 
for pigs (tin canisters used to dispose of the CAIS kits or glass 
ampoules). In summary, a trench/pit was excavated and lined at the 
bottom with wood. The glass ampoules were then positioned on the 
wood and burned with diesel fuel. 

The following instruments were utilized to collect data over seeded test 
plots: MTADS EM61, MTADS MAG, EM 31, and GPR. Based on 
evaluation of the geophysical data collected over the geophysical prove
out grids, a decision was made by Zapata Engineering and US Army 
Corps of Engineers Huntsville project personnel that the MT ADS EM 61 
instrument yielded the most repeatable results when compared to the 
other geophysical instruments tested. Additionally, project personnel 
believed that if individual pigs or tin canisters that held the ampoules 
could be geophysically located, then the EM61 would be the most useful 
tool in delineating the potential disposal areas. Project personnel 
surmised that the pigs or the tin cans were disposed of at the same time 
as the glass ampoules. Zapata Engineering personnel in conjunction with 
the US Army Corps of Engineering Huntsville personnel evaluated the 
MT ADS EM6l data from the geophysical prove out constructed for site 
evaluation at DP-64 (AOC 1), Holloman Air Force Base, EPA 
ID#NM6572124422 HWB-HAFB-05-009 and determined that a 17 mV 
threshold was optimal for target picking. Based on review of Table 13 
from Appendix C of the Final Site Specific Final Report for Ordnance 
and Explosive Removal Action at Holloman Air Force Base New 
Mexico, Volume 1, a threshold of 17 mV would be suitable to detect 
munitions/simulants of a similar size to seed item SC#379 buried at a 
depth of 48". A depth of 48" is a typical clearance depth for land use 
conditions for the following activities: public access, farming 
agricultural, surface recreational, parking, and surface supply storage. 
With all that said, it is possible that glass ampoules remain at the site 
since the EM61 is a metal detector. 
Concur. Please see the attached figure (Soil Sampling Location Map DP-
64), table (Table for Response to Comment #2), and laboratory analytical 

Page 1 of4 



Response to Comments 
Voluntary Corrective Measure Report for DP-64 (AOC 1), June 2005, 

Holloman AFB, NM 
Comment 

Section Page Comment Response 
No. 

Author James P. Bearzi 
Date of Comments: April14, 2006, Notice of Date of Response: March 21,2008 

Deficiency HWB-HAFB-05-009 
found. Based upon the quality control reports, there data (Environmental Monitoring Laboratory Clearance Report). Please 
appears to have been six (6) soil samples collected note that Bhate was unable to determine the location of sample DP6406 
(DP64-0 I through DP64-06); these were only collected on July 14, 2004. The locations of the other samples were 
analyzed for chemical agents (i.e. ABP, mustard, determined based on information provided in the text, daily quality 
Lewisite). This Section indicates only that the control reports, maps, dig sheet records, and soil & sediment sample 
results were negative for chemical agents and agent logs. 
breakdown products. The locations of these samples 
were not shown on any figures nor were the results 
tabulated or laboratory reports provided. 

The Permittee is required to provide a figure 
showing the locations of sample collection, a 
tabulation of the results (including analytes and test 
methods, method detection limits, sample depths, 
and dates), and the laboratory reports. 

3 2.11 According to the Dig Sheets and other field Concur. A Work Plan including soil sampling for RCRA metals, VOCs, 
documentation provided in this report, ordnance and SVOCs, and explosives was submitted to NMED in October 2007. 
explosive (OE) material and scrap was discovered in 
several "bum pits" at the site. These appear to be 
target!Dnumbers 104,105,109, 112,and 137. The 
Section on soil sampling makes no mention of any 
soil samples being collected at the "bum pit" 
locations. Therefore, the Permittee is required to 
submit a work plan to collect a minimum of one soil 
sample from the bottom of the "bum pits" and 
analyze the soils for RCRA metals, volatile organic 
compounds (VOCs), semi-volatile compounds 
(SVOCs), and explosives. 

4 Appendix Figures These figures show the locations of the anomalies Concur. Please see the revised Figures 8-5&8-6 attached. 
8 8-5 and discovered during the geophysical survey and 

8-6 subsequent intrusive investigation. However, these 
figures do not show the target ID numbers. 
Therefore, the Permittee is required to resubmit these 
figures with the target ID numbers shown. 

5 Appendix Figure 3 Figure 3 shows the results of the geophysical survey. Concur. Please see the attached Figure No. 3 - MT ADS EM61 
D However, most of the target ID numbers are not Geophysical Survey. 

( .)· 
''· lJ Page 2 of4 CJ 
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Respom." (0 Comments 

Voluntary Corrective Measure Report for DP-64 (AOC 1), June 2005, 
Holloman AFB, NM 

Comment 
Section Page Comment Response 

No. 

Author James P. Bearzi 
Date of Comments: April14, 2006, Notice of 

Date of Response: March 21, 2008 
Deficiency HWB-HAFB-05-009 

readable as they bleed into the background of the 
figure. Therefore, the Permittee is required to revise 
and resubmit this figure with readable target 10 
numbers. 

Response to Comments 
RCRA Facility Investigation (RFI) Work Plan, Chemical Agent Disposal Site (DP-64), October 2007, 

Holloman Air Force Base, 
NM6572124422 HWB-HAFB-07-010 

Comment 
Section 

I 
Page Comment Response 

No. 

Author James P. Bearzi 
Date of Comments: January 30, 2008 Notice of 

Date of Response: March 21, 2008 
Disapproval HWB-HAFB-07-010 

The RFI Work Plan, as submitted, does not provide an See the response above for comments I, 2, 4, and 5. 
adequate response to the aforementioned Notice of 
Deficiency for the ordnance removal action, dated 
April 14, 2006. In particular, the Permittee did not 
provide responses to comment numbers I, 2, 4, or 5. 

!(b) 
Comment number 3, which required that the Permittee 
submit a work plan to conduct sampling activities at 
the bum pit sites, was the only comment responded to. 
NMED can not finalize review the subject Work Plan 
until the remaining comments are responded to. The 
Permittee must revise the subject Work Plan to 
respond to all of the Notice of Deficiency comments. 

Page 3 of4 



Response to Comments 
RCRA Facility Investigation (RFI) Work Plan, Chemical Agent Disposal Site (DP-64), October 2007, 

Holloman Air Force Base, 
NM6572124422 HWB-HAFB-07-010 

Comment 
Section Page Comment Response 

No. 

Author James P. Bearzi 
Date of Comments: January 30, 2008 Notice of 

Date of Response: March 21,2008 
Disapproval HWB-HAFB-07-010 

This sentence states that " ... if results from the soil Concur. The Work Plan will be revised to reflect that groundwater 
samples do not indicate concentration above the sampling will occur regardless of the soil sampling results. 
reporting limit, additional sampling will not be 
conducted and the RFI Report will be prepared." This 
appears to exclude any groundwater sampling. The 
Permittee is required to install a minimum of three 
groundwater monitoring wells (of the proposed six) 

2 (b) 3 3-1 and sample the groundwater for VOCs, SVOCs, 
RCRA Metals, explosives and TDS. This activity must 
occur regardless of the soil sampling results. The three 
remaining monitoring wells, including the deep wee, 
will also be installed and sampled as proposed in the 
Work Plan if conditions warrant. The Permittee must 
revise the subject Work Plan to reflect this 
requirement. 
This paragraph provides a list of proposed groundwater Concur. The Work Plan will be revised to include nitrate/nitrite to the 

3 (b) 3.3.2 3-4 
analytes. In addition to the proposed analytes, the list of proposed analytes. 
Permittee is required to revise the subject Work Plan to 
include nitrate/nitrite in the list of analytes. 
This section indicates that "Metals detected in soil will Concur. The Work Plan will be revised to include the evaluation of 
be evaluated against the current NMED residential metals against the soon-to-be established base-wide concentrations, as 
risk-based soil screening levels (SSLs)". The well as the SSLs. 
Permittee is required to revise the subject Work Plan to 
include evaluating metals detected in soils above the 
reporting limit against the soon-to-be established base-

4 (b) 4.2 4-1 wide concentrations, as well as the SSLs. The 
maximum detected concentration for each contaminant 
that is detected above the reporting limit must be used. 
These comparisons will then be used to determine the 
site hazard index, which must be less than 1.0. Any 
contaminant concentrations above the SSLs can not be 
screened out. 

0 Page 4 of4 
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BILL RICHARDSON 
Governor 

DIANE DEN ISH 
Lieutenant Governor 

July 17, 2008 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 

www.nmenv.state.nm.us 

CERTIFIED MAIL -RETURN RECEIPT REQUESTED 

RONCCRRY 
Secretary 

JON GOLDSTEIJ\ 
Deputy Secretary 

Mr. David Scruggs, Chief 
Environmental Restoration Program 
49 CES/CEVR 

lll"'l JUL 2 3 2008 

550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

SUBJECT: APPROVAL OF THE RESPONSE TO THE NOTICE OF DISAPPROVAL: 
RCRA FACILITY 11\'VESTIGATION WORK PLAN, CHEMICAL AGENT 
DISPOSAL SITE (DP-64), OCTOBER 2007 
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422 
HWB-HAFB-07-010 

Dear Mr. Scruggs: 

The New Mexico Environment Department (NMED) has reviewed Holloman Air Force Base's 
Aprill5, 2008 and July 9, 2008 responses to NMED's January 30_, 2008 Notice of Disapproval 
for the RCRA Facility Investigation Work Plan for the Chemical Agent Disposal Site, DP-64 
(AOC-1), dated October 2007. 

The NMED hereby concurs with the responses and approves the implementation of the subject 
work plan. 



Mr. David Scruggs 
July 17, 2008 
Page 2 of2 

If you have any questions regarding this matter, please contact David Strasser at (505) 222-9526. 

k~~ 
ohn E. ~ieling \\ 

Program Manager 
Permits Management Program 
Hazardous Waste Bureau 

cc: W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
L. King, EPA, Region 6 (6PD-F) 
File: HAFB 2008 and Reading 

HWB-HAFB-07 -0 I 0 

-· 
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WE CERTIFY AND VERIFY THAT THE AEDA RESIDUE, RANGE RESIDUE 
AND/OR EXPLOSIVE CONTAMINATED PROPERTY HERE-IN HAS BEEN 100% 
PROPERLY INSPECTED BY US AND TO THE BEST OF OUR KNOWLEDGE 
AND BELIEF, ARE INERT AND/OR FREE OF EXPLOSIVES OR OTHER 
DANGEROUS MATERIALS 

~ ,n.JJ..yoq ~ oz,<J:/Y~"/ 
CERTIFIERSIGNATURE DATE CERTiFIERS ATURE DATE 
CHRIS E. BROWN RICHARD L. BYRD 
SENIOR UXO SUPERVISOR USAESCH OE SAFETY SPECIALIST 
ZAP AT A ENGINEERING (256) 426-0654 
(704) 358-8240 

ZAPATA ENGINEERING. P.A. 
June 2005 Page F-3 

Contract No.: DAC A87-00-D-003./ 
Task Order No.: ()(} 19 

Revision 0 
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TEXAS NATURAL RESOURCE 
CONSERVATION COMMISSION 
P.O. Box 13087 
Austin, Tuaa 78711-3087 
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GeNERATOR'S I beraby declare that the rontents of this conslgrrnent are fuUy and acc;urately described tlbo"e by PfOPM sNpping I'J!Ut'le ard era 
c1H4Hied., packaged, marked, end lebellodlplaoarded. ond are in all reepccta In proper oorrcfdion for tronsport by highway &ocording to applicable international and 
natlonlli uc-rrwnent reglllallons, ln<:fudjng applicable stato r"llulatioM. 
ff 1 om a large quardlly genaralof, I cert1y that I have a progrnm In place 1o reduce the 1iduine and toxlolly ol waote generated to tho tiegree I' hove delelmir<>d to be 
eoonomlcalty practicable and lhat I have selected the practicable method ol treatment, storage. or dspoaal c1Jf1'8nll~ IISYailabie 1o me which minimizes l1e present and 
fliure lhreat to human haaJlh Met the environment OA, If I a111 a small quarrtlty genwator, I have mad& a goocllalfh efort tc minimize my wasta generation end select 
the beel waste ,.,.,agrement metlod that Is avalfabkt to me ard that I can aflord. 

TNilCC-0311 (Rev. 07101197) 

ZAPAlA ESG!NEERIXG, P.A. 
June 2005 
Revision 0 

as noted in Item 19. 

Pihk-TSO Facility Yellow-Transporter Green-Generator's f11sl copy 
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~ENVIRONMENTAL SERVI~ES, L.l.C. 
I 

Federal EPA. ID: T)(D000838811!~ 
State EPA ID: 50212-001 ' 
HIQhway73 
Port Arthur, TX 77643 
(409) ?'36-2821 

DRMO..HOLLOMAN AIR FORC~ BASE 
AnN: MANIFEST SECTION , 
NM657.2124422 
241 ARKANSAS AVE BLDG 11:i 
HOLLOMAN AFB, NM 88330·7"~3 

I 

I 

~~TE OF DESTRUCTION 

' 
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Onyx Environmental Services, LL.c. has received waste materiel from 
DRMO·HOLLOMAN AIR F:ORCI! BASE on 811012004 as described on [State 
Mllnife&t or Uniform] Haz!lrdOtJ&~aste Manifest number 0002862213. 

Sequence 1 

Profile Number: 671548 i 
Onvx Tracking ID: 576587-0jl 

l Onyx Unit 10 , Tf!!@lmtnt Oate 

Sgquenco 2 

Profile Number: 

Onyx Tracking 10: 

671560 . 

576587~ 
OQ)I?(I,!nitiD 

Sequ .. nco 3 

Profie Number: 

Onyx Tradling lb: 
071549 j 
576567·(~ 

0n)2! ~nit 10 
'I 
I 

ZAPATA f;NG!SEERING, P.A. 
June 2005 
Revision 0 

! 
;I 

8/23/2004 

Treatrneo! Date 

813112004 

Treatment Dahl 

8123/2004 

Page F-26 

Qete CD Was Issued 

8124/2004 

Dele CD Was l~§\100 

9/112004 

Date CD Was lssU!ld 

8124/2004 

Contract No.: DACA87-00-D-0034 
Task Order ,Vo 0019 
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...... -- .... ----

I certify, on behalf of the above ~,.ited treatment facl~ty. that to tll8 b&$( of my 
knowl~e. tile above-described ~to Wll6 managud In compliance with all 
applicablu laws, regul11tion&, pem!itS, and lk:em;es Ol'llhe date lh;;lad above. 

Contract No.: DAC A87-00-D-003.J 

ZAPATA ENGINEERING. P.A. 
June 2005 

Page F-27 
Task Order No. 0019 

Revision 0 
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CLEARANCE REPORT MB-FORM 41 Revision 1 0 July 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040202-MOI DP6401 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040202-M01 

Ana(1•te 

1 ,4-0ithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 
L 

MB040202-M01 MS 

Analyte 

1 ,4-0ithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 

L 

MS 

MB040202-M01 MSD 

Ana(1•te 

1 ,4-0ithiane MSO 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 

L 

Batch Number 

04052601 

Extraction Date 

5126104 

04052601 

Extraction Date 

512612004 

04052601 

Extraction Date 

5/26/2004 

Date Rec'd 5/26/2004 Sample Date 5/25/2004 
Remarks 

lOP Number 

MTS 

Ana(vsis Date PQL Result 

512612004 200 NO 

200 NO 

84% 

200 NO 

400 NO 

MTS 

Analysi~· Date PQL Result 

5/26/2004 200 87% 

200 87% 

96% 

200 110% 

400 82% 

MTS 

Ana(vsis Date PQL Result 

5/26/2004 200 88% 

200 89% 

94% 

200 109% 

400 79% 

Remarks 

Remarks 

Remarks 

MS = Matrix Spike; MSD =Matrix Spike Duplicate; LCS = Lab Control Spike; LCSD =Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCSILCSD results are in %recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J = Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 

Page I of II 
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CLEARANCE REPORT MB-FORM 41 Revision 1 0 july 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040203-MOI DP6402 
Sample Matrix Soil 

Heads pace Clearance# 

Extraction Number(s) 

MB040203-M01 

Date Rec'd 5/26/2004 Sample Date 5/25/2004 
Remarks 

Analyte 

1.4-0ithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 

L 

Batch Number 

04052601 

lOP Number 

MTS 

Extraction Date Analysis Date PQL Result 

5/26/2004 5/26/2004 200 NO 

200 NO 

200 

400 

92% 

NO 

NO 

Remarks 

Sample #/Name MB040204-MOI 0405260 1-LCS 
Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040204-M01 LCS 

Ana(vte 

1 ,4-Dithiane 

1.4-Thioxane 

BFB (Surrogate) 

HO 
L 

Batch Number 

04052601 

Extraction Date 
5/26/04 

Date Rec'd 5/26/2004 Sample Date 5/26/2004 

Remarks 

lOP Number 

MTS 

Ana(vsis Date PQL Result Remarks 

5/26/2004 200 71% 

200 71% 

94% 

200 87% 

400 62% 

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in% recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL. Result is an 
estimated value. 
Tuesday, February 19, 2008 Pagel of 11 



CLEARANCE REPORT MB-FORM 41 Revision l 0 July 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040205-MO I 0405260 1-LCSD 
Sample Matrix Soil Date Rec'd 5/26/2004 Sample Date 5/26/2004 
Heads pace Clearance# Remarks 

-:E:-:x::-t:-ra-:-:c:-:t':-:.o:-:n~~:-:u~m_b_er..;(:..;s)_~.~B_a_tc_h_NI_u_m_:b_:e_r ___ ~ lOP Number 
MB040205-M01 LCSD 04052601 MT8 

Ana(vte 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

Sample #/Name MB040206-MO I 

Extraction Date Ana{vsis Date PQL Result 

5/26/2004 5/26/2004 200 83% 

04052601-MB 

200 

200 

400 

83% 

96% 

103% 

71% 

Remarks 

Sample-Matrix Soil 

Headspace Clearance# 

Extraction Number(s) 

MB040206-M01 MB 

Date Rec'd 5/26/2004 Sample Date 5/26/2004 

Remarks 

Ana(vte 

1 ,4-Dithiane 

1.4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number lOP Number 

04052601 MTS 

Extraction Date Analysis Date PQL Result Remarks 

5/26/2004 5/26/2004 200 NO 

200 ND 

g7% 

200 ND 

400 ND 

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E = Estimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 Page 3 of 11 



CLEARANCE REPORT MB-FORM 41 Revision 1 0 july 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040322-MOI DP6403 

Sample Matrix Soil 

Headspace Clearance# 

Extraction Number(s) 

MB040322-M01 

Date Rec'd 6/29/2004 Sample Date 6/28/2004 

Remarks 

Ana(vte 

1, 4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

MB040322-M01 HPLC 

Ana(vte 

Thiodiglycol 

MB040322-M01 HPLC-MS 

Ana(•·te 

Thiodiglycol MS 

MB040322-M01 HPLC-MS 

Ana(vte 

Thiodiglycol 

MB040322-M01 MS 

Ana(vte 

MSD 

1 .4-Dithiane MS 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

MB040322-M01 MSD 

Analyte 

1 ,4-Dithiane MSD 

1.4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number 

04062903 

Extraction Date 

6/29/04 

HPLC04090801 

Extraction Date 

9/8/2004 

HPLC04090801 

Extraction Date 

9/8/2004 

HPLC04090801 

Extraction Date 

9/8/2004 

04062903 

Extraction Date 

6/29/2004 

-~ --·-·----~--

04062903 

lOP Number 

MTS 

Ana(vsis Date PQL Result 

6/29/2004 100 53 J 

100 NO 

79% 

100 NO 

100 NO 

MTS 

Analysis Date PQL Result 

9/9/2004 5 NO 

MTS 

Ana(Vsis Date PQL Result 

9/9/2004 5 83% 

MTS 

Ana(vsis Date PQL Result 

9/9/2004 5 83% 

MTS 

Analysis Date PQL Result 

6/29/2004 100 100% 

100 98% 

94% 

100 105% 

100 58% 
"--·----~-----

MTS 

Extraction Date Analysis Date PQL Result 

6/29/2004 6/29/2004 100 102% 

100 100% 

93% 

100 107% 

100 62% 

Remarks 

Remarks 

Remarks 

Remarks 

Remarh 

Remarks 

MS =Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup =Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E = I<:stimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 Page 4 of 11 



CLEARANCE REPORT MB-FORM 41 Revision 1 0 July 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040335-MO I 04062903-LCS 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040335-M01 LCS 

Ana~vte 

1 .4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number 

04062903 

Date Rec'd 6/29/2004 Sample Date 6/29/2004 

Remarks 

lOP Number 

MT8 

Extraction Date Analysis Date PQL Result Remarks 

6/29/2004 6/29/2004 1 00 1 05% 

100 

100 

100 

102% 

93% 

108% 

80% 

Sample #/Name MB040336-MO I 04062903-LCSD 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040336-M01 LCSD 

Ana~vte 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number 

04062903 

Date Rec'd 6/29/2004 Sample Date 6/29/2004 

Remarks 

lOP Number 

MTB 

Extraction Date Anarysis Date PQL Result Remarks 

6/29/2004 6/29/2004 100 108% 

100 104% 

94% 

100 111% 

100 86% 

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup =Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E = Estimated value; result 
above upper calibration level. J = Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 Page 5 of II 



CLEARANCE REPORT MB-FORM 41 Revision l 0 july 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040337-MOI 04062903-MB 

Sample Matrix Soil 

Heads pace Clearance # 

Date Rec'd 6/29/2004 Sample Date 6/29/2004 

Remarks 

Extraction Number(s) 

MB040337-M01MB 

Analyte 

1 ,4-0ithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 

L 

Batch Number 

04062903 

Extraction Date 

6/29/2004 

lOP Number 

MT8 

Analysis Date PQL Result 

6/29/2004 100 NO 
100 NO 

100% 

100 NO 
100 NO 

Remarks 

MS =Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD =Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 Page 6 of I 1 



CLEARANCE REPORT MB-FORM 41 Revision 1 0 july 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040380-MO I DP6404 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040380-M01 

Date Rec'd 7/2/2004 Sample Date 711/2004 

Ana(vte 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 
L 

MB040380-M01 MS 

Ana(vte 

1.4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 
L 

MS 

MB040380-M01 MSD 

Ana(vte 

1 ,4-Dithiane MSD 

1 .4-Thioxane 

BFB (Surrogate) 

HD 
L 

Batch Number 

04070201 

Extraction Date 

7/02/04 

04070201 

Extraction Date 

7/2/2004 

04070201 

Extraction Date 

7/212004 

Remarks 

lOP Number 

MT8 

Ana(vsis Date PQL Result 

7/2/2004 100 ND 

100 ND 

89% 

100 ND 

100 ND 

MT8 

Analysis Date PQL Result 

7/2/2004 100 96% 

100 93% 

84% 

100 95% 

100 41% 

MT8 

Ana(vsis Date PQL Result 

7/2/2004 100 97% 

100 94% 

86% 

100 97% 

100 46% 

Fax to site (505) 479-4005 

Remarks 

Remarks 

Remarks 

MS =Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD =Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J = Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 Page 7of 11 



c 

CLEARANCE REPORT MB-FORM 41 Revision 1 0 July 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040390-MO I 04070201-LCS 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040390-M01 LCS 

Ana(vte 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number 

04070201 

Date Rec'd 7/2/2004 

Remarks 

lOP Number 

MTB 

Extraction Date A1talysis Date PQL Result 

71212004 71212004 100 93% 

100 

100 

100 

91% 

92% 

92% 

47% 

Sample #/Name MB040391-MOI 04070201-LCSD 

Sample Matrix Soil 

Heads pace Clearance# 

Extraction Number(s) 

MB040391-M01 LCSD 

A11a(vte 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

Batch Number 

04070201 

Date Rec'd 7/2/2004 

Remarks 

lOP Number 

MT8 

Extraction Date A11a(vsis Date PQL Result 

7/2/2004 7/2/2004 100 98% 

100 97% 

92% 

100 98% 

100 59% 

Sample Date 7/2/2004 

Remarks 

Sample Date 7/2/2004 

Remarks 

MS = Matrix Spike; MSD =Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup =Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in o/o recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL Result is an 

estimated value. 
Tuesday, February 19, 2008 

Page 8 of II 



CLEARANCE REPORT MB-FORM 41 Revision 1 0 july 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040392-MOI 04070201-MB 

Sample Matrix Soil 

Heads pace Clearance# 

Extraction Number(.•;) 

MB040392-M01 MB 

Batch Number 

04070201 

Date Rec'd 7/2/2004 
Remarks 

lOP Number 

MT8 

Ana(vte Extraction Date Ana(vsis Date PQL Result 

1 ,4-Dithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HD 

L 

7/2/2004 7/2/2004 100 ND 

100 ND 

103% 

100 ND 

100 ND 

Sample Date 7/2/2004 

Remarks 

MS = Matrix Spike; MSD =Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD =Lab Control Spike Duplicate; 
Dup = Duplicate; NO= Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in% recovery. D =Sample was diluted. E =Estimated value; result 
above upper calibration level. J =Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 

Page9ofll 
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ClEARANCE REPORT MB-FORM 41 Revision l 0 July 2003 

Report To: Larry Hudgins of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (704) 358-8240 F: (704) 358-8342 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040454-MOI DP6405 

Sample Matrix Soil 

Headspace Clearance# 

Extraction Number(s) 

MB040454-M01 

Ana{vte 

1 ,4-Dithiane 

1 .4-Thioxane 

BFB (Surrogate) 

HD 

L 

MB040454-M01 MS 

Ana~vte 

1.4-Dithiane 

1.4-Thioxane 

BFB (Surrogate) 

HD 

L 

MS 

MB040454-M01 MSD 

Analyte 

1,4-Dithiane MSD 

1.4-Thioxane 

BFB (Surrogate) 

HD 
L 

Batch Number 

04071201 

Extraction Date 

7/12/04 

04071201 

Extraction Date 

7/12/2004 

"- -~------.. ~-·····--········ 

04071201 

Extraction Date 

7/12/2004 

Date Rec'd 7/9/2004 

Remarks 

lOP Number 

MT8 

Ana{vsis Date PQL Result 

7/12/2004 100 ND 

100 NO 

84% 

100 ND 

100 94 BJ 

MT8 

Ana(vsis Date PQL Result 

7/12/2004 100 90% 

100 87% 

91% 

100 91% 

100 73% 

MT8 

Analysis Date PQL Result 

7/12/2004 100 99% 

100 96% 

89% 

100 100% 

100 85% 

Sample Date 7/8/2004 

Remarks 

Remarks 

Remarks 

MS =Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup =Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E = Estimated value; result 
above upper calibration level. J = Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February 19, 2008 

Page /Oof // 



CLEARANCE REPORT MB-FORM 41 Revision l 0 july 2003 

Report To: Kate McCarthy of Parsons, for PROJECT: Holloman Air Force Base 

Phone/Fax: W: (703) 591-7575 F: (703) 591-1305 

Govt Org/Poc: USACE (COE): Richard Byrd/Deb Walker 

Sample #/Name MB040506-MOI DP6406 

Sample Matrix Soil 

Headspace Clearance # 

Extraction Number(s) 

MB040506-M01 

Ana(vte 

1 ,4-0ithiane 

1 ,4-Thioxane 

BFB (Surrogate) 

HO 

L 

Batch Number 

04071601 

Extraction Date 

7/16/04 

Date Rec'd 7/16/2004 Sample Date 7114/2004 

Remarks 

lOP Number 

MT8 

Ana(vsis Date PQL Result Remarks 

7/16/2004 100 NO 

100 NO 

102% 

100 NO 

100 NO 

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS =Lab Control Spike; LCSD = Lab Control Spike Duplicate; 
Dup = Duplicate; ND =Not Detected at or above the Practical Quantitation Limit (PQL); PQLs and sample results 
are ppb. MS/MSD and LCS/LCSD results are in % recovery. D =Sample was diluted. E = Estimated value; result 
above upper calibration level. J = Detected above the method detection limit but below the PQL. Result is an 

estimated value. 
Tuesday, February /9, 2008 

Pagellofll 



Table for Response to Comment #2 -Voluntary Corrective Measure Report for DP-64 (AOC 1 ), June 2005, 
Hollman AFB, NM 

SampleiD Sample Depth Sample Date Analvte 
DP6401 Surface 5/25/2004 1 ,4-Dithiane 

1,4-Thioxane 
BFB (Surroqate) 

HD 
L 

DP6402 Surface 5/25/2004 1 ,4-Dithiane 
1 ,4-Thioxane 

BFB (Surrogate} 
HD 
L 

DP6403 4-6" 5/28/2004 1 ,4-Dithiane 
'! 1 ,4-Thioxane 

BFB (Surrogate) 
HD 
L 

DP6404 6-8" 7/1/2004 1 ,4-Dithiane 
1 ,4-Thioxane 

BFB (Surroqate) 
HD 
L 

DP6405 6-12" 7/8/2004 1 ,4-Dithiane 
1 ,4-Thioxane 

BFB (Surroqate) 
HD 
L 

DP6406 Unknown 7/14/2004 1 ,4-Dithiane 
1 ,4-Thioxane 

BFB (Surrogate) 
HD 
L 

PQL= Practical Quantitation Limit 
J= Detected above the method detection limit but below the PQL. 
Result is an estimated value. 
Note: Information provided was obtained and/or 
extrapolated from the Final Site Specific Final Report, 
Holloman Air Force Base, New Mexico (June 2005). 

Table for Comment #2 

PQL Result 
200 ND 
200 ND 

84% 
200 ND 
400 L 

200 ND 
200 ND 

92% 
200 ND 
400 L 

100 53J 
100 ND 

79% 
100 ND 
100 ND 

100 ND 
100 ND 

89% 
100 NO 
100 NO 

100 ND 
100 ND 

84% 
100 ND 
100 94BJ 

100 ND 
100 ND 

102% 
100 ND 
100 ND 

Page 1 of 1 
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CHEMICAL AGENT DISPOSAL SITE (DP-64) 
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HTW DRILLING LOG HOLE NO. 

DP64 -MWOl 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 4 SHEETS 
3.PROJECT 4.LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force BasE~, New Mexico 

5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 
7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679824.774 Easting 1695303.846 
9.SURFACE ELEVATION (FT. NAVD88) 

4123.596 

lO.DATE STARTED 11. DATE COMPLETED 

21-0ct-08 21-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 38.0 
13.DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 

14.TOTAL DEPTH OF HOLE (ft bgs) 17 .OTHER WATER LEVEL MEASU~EMENTS (SPECIFY) 

4 4. 0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUl'IBER OF CORE BOXES 

1 X 
20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER ISPECIFYII 21. TOTAL CORE RECOVERY % 

ANALYSIS NONE 82608 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR ' .. 

Monitoring Well NA 2" PVC NA 
-~""""''.,~ ~ -

Field Geotech 
Analytical 

Depth Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 

0-

-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1-

-
-
-
-

2-

-
-
-
-

3-
-
-
-
-

4-

-
-
-
- 0-5 PID: 

5- 0.0 ppm 
-
-
-
-

6-
-
-

-
-

7-

-
-
-
-

8-

-
-
-
-

9- ................................. . ................................ ................................. .................................. ................................. 
- 's"i'lty····s·a·n-cr·································································· ..... 
- Reddish Brown 
- Angular, medium grained, Gypsum 5-10 PID: 
- crystals intermixed 0.0 ppm 

1[}---

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW01 



HOLE NO. HTW DRILLING LOG DP64-MW01 

PROJECT INSPECTOR 
z. Beck 

SHEET 
DP-64, RCRA Facility Investigation OF 4 SHEETS 

Elev. Depth. Description of Materials 

10 -

-Same as above 
-
-

11-

-
-
-
-

12-

-
-
-
-

13----

-
-
-
-

14-

-
-

Field 
Screening 

Results (ppm) 

- 10-15 PID: 
- 0.0 ppm 

Geotech 
Analytical 

Sample or Box Sample Number 
number 

DP64-MW01-12 
collected @ 
1130 

Blow Counts Remarks 

15, 30, 47 

15----- ......................................................................................................................................... ································· .................................................................................................. . 
-
-
-
-Silty Sand 

1&---- Pale Brown 
-Very soft, unconsolidated, dry 
-
-
-

17-

-
-
-
-

18---

-
-
-
-

1')---

-
-
-
-

28---

-
-
-
-

21-
-
-
-
-

15-20 PID: 
0.0 ppm 

22- ............................................................................................................................................................................................................................................................................. . 
-
-
-
-

23---- Silty Sand 
-Reddish Brown 
-Medium Grained gypsum crystals 
-interbedded 
-

24-

-
-
- 20-25 PID 
- 0.0 ppm 25----········································································································ ................................................................................................... ··································································· 

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW01 



HTW DRILLING 
PROJECT INSPECTOR 
DP-64, 

Elev. 

RCRA Facility Investigation 

Depth. Description of Materials 

25 -
-
-
-Sand 

26--- Pale Brown 
-Fine grained, very soft, dry 
-
-
-

27-

-
-
-
-

2&---

-
-
-
-

2&--- ....................................................................................................... . 

-
-Sand 
-Brown 
- Fine grained, very soft 

3D--- Moist 
-
-
-
-

31-

-
-
-
-

32-
-
-
-
-

33----

-
-
-
-

34-

-
-
-
-

3:.-----
-

-
-
-

36---
-

-
-
-

37-
-

-
-Capillary Fringe 
-

38-

- Silty Sand 
-Very Pale Brown 
-Saturated 
-

3&---
-

-

z. Beck 

Field 
Screening 

Results (ppm) 

25-30 PID: 
0.0 ppm 

30-35 PID: 
0.0 ppm 

- 35-40 PID 

4 - •••••··•·····•··························•·••·•••·•···························•·•••••···················· .••.••• O..: .. O. ... P.P.!!! ..... . 

Project 

LOG 

Geotech 
Analytical 

Sample or Box 
number 

Sample Number 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-MW01 

SHEET 
OF 4 SHEETS 

Blow Counts Remarks 

HOLE NO. 

DP64-MW0l 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

40 -Clay 
-Light Gray 
-Plastic, moist, and soft 
-

41-

-
-
-
-

INSPECTOR 
z. Beck 

Field 
Screening 

Results (ppm) 

Geotech 
Sample or Box Analytical 

number Sample Number 

HOLE NO. 
DP64 -MWOl 

SHEET 4 
OF 4 SHEETS 

Blow Counts Remarks 

42-~------------------------------------~-----------+------------+------------+------------+-----------~ -
-Silty Sand 
- Reddish Brown 
-Medium grained gypsum crystals 

4}--- intermixed, moist 
-
-
-
-

44-
-
- TD = 44.0' bgs 
-
-

4:.----

-
-
-
-

46----

-
-
-
-

47-
-
-
-
-

48-
-
-
-
-

4}---
-
-
-
-

51}---
-
-
-
-

51-
-
-
-
-

52-
-
-
-
-

5}---
-

-
-

-
54-

-
-
-
-

5:.----

40-44 PID: 
0.0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 

DP64-MW0l 



HTW DRILLING LOG HOLE NO. 
DP64 -MW02 

1.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 
Bhate Associates, Inc. WDC Exploration and Wells OF 4 SHEETS 

3.PROJECT 4. LOCATION 
DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 6 . MANUFACTURER' S DESIGNATION OF DRILL 
Matt Cain Central Mining Equipment (CME) 85 
7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679766.120 Easting 1695367.388 
9. SURFACE ELEVATION (FT. NAVD88) 

41:21.114 
10. DATE STARTED 11. DATE COMPLETED 

21-0ct-08 21-0ct-08 
12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 36.0 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 
14.TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

4 4. 0 
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

None 
20.SAMPLES FOR CHEMICAL voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) J21. TOTAL CORE RECOVERY % 

ANALYSIS NONE 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR ~ . 

Monitoring Well NA 2" PVC NA 
...:,;, .... ~~ / -/ 

Field Geotech 
Analytical 

Depth Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number Sample Number 

0-
-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1-
-

-
-

-
2-

-
-
-
-

3-
-
-
-
-

4-

-
-
-
- 0-5 PID: 

5- 0.0 ppm 
-
-
-
-

6-

-
-
-
-

7-
-
-
-
-

8-

-
-
-
-

9- ........ 
- ·siTt:-y· ·saner ·····•·· ················ .............. ................. ............ ....... ............ ............ 

- Light Reddish Brown 
- Very fine grained, gypsum 5-10 PID: 
- crystals intermixed 0.0 ppm 

10---

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW02 



HTW DRILLING LOG 
PROJECT INSPECTOR 

z. Beck DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

10 -
- Same as above 
-
-

11-

-
-
-
-

12-

-
-
-
-

Field 
Screening 

Results (ppm) number 

Geotech 
Sample or Box Analytical 

Sample Number 

13--- ....................................................................................................................................................................................................... .. 
-
-
-Silty Sand 
- lOYR 7/3 - Very Pale Brown 

14------ Very soft, unconsolidated, dry 
-
-
-
-

1:r---
-
-
-
-

1&----

-
-Silty Sand 
-2.5YR 4/4- Reddish Brown 
-Coarse gyspum crystals intermix 

17-

-
-
-
-Silty Sand 

19--- lOYR 7/3 - Very Pale Brown 
-Very soft, unconsolidated, dry 
-
-

-
19---

-
-

10-15 PID: 
0.0 ppm 

- 15-20 PID: 
- 0.0 ppm 

2()---

-

-
-
-

21-

-
-
-Silt 
-Reddish Brown 

22- Coarse grained, angular gypsum 
-crystals interbedded 
----Dense/consolidated, Dry 

-
-

23---

-
-
-

-
24------ ....................................................................................................................................................................................................... .. 

-
-Sand 
-White 
-Very High Gypsum Content 

2~ Well Sorted, Dry 

20-25 PID 
0.0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-MW02 

SHEET 
OF 4 SHEETS 

Blow Counts Remarks 

1 
-~· 

HOLE NO. 

DP64-MW02 



PROJECT 
DP-64, RCRA Facility Investigation 

HTW DRILLING LOG 
INSPECTOR 

Z. Beck 

Field Geotech 
Elev. Depth. Description of Materials Analytical 

Screening sample or Box Sample Number 
Results (ppm) number 

25 -

- Same As Above 
-
-

26----

-
-
-
-

27-

-
-
-
-

2&---
-
-
-
-

2&---
-
-
-

HOLE NO. 
DP64-MW02 

SHEET 

OF 4 SHEETS 

Blow Counts Remarks 

- ······································································································ ··is·::"3·a····p-ii5·:·· ································· ································· ································ 
31}--- 0. 0 ppm 

-
-Silty Sand 
- lOYR 7/3 - Very Pale Brown 
-

31-

-
-
-
-

32-

-
-
-
-

3}---

-

- Capillary Fringe 
-
-

34- Moist at 34' bgs 
-
-
- 30-35 PID: 
- 0.0 ppm 

35---
-
-
-
-

36----······································································································································································································· .. 
-
-Sand 
-Medium grained 
-Saturated 

37-

-
-

-
-

3&--- ...................................................................... .. 

-Silty Sand 
-Reddish Brown 
-Dense, moist 
-

3&---
-
-
- 35-40 PID 

4 - ......................................................................................................... .0..: .. 0. ... .\?!2.~ ..................................................... .. 

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW02 



HTW DRILLING LOG HOLE NO. 
DP64-MW02 

PROJECT INSPECTOR SHEET 4 
DP-64, RCRA Facility Investigation z. Beck OF 4 SHEETS 

Field Geotech 
Analytical 

Elev. Depth. Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 

40 -
- Sand 
- Light brown 
- Coarse, saturated 

41-

-
-
-
-

42-
-- ----·--

- Silt 
- Reddish Brown 
- Plastic, stiff 

43--- Saturated 
-
-
- 40-44 PID: 
- 0.0 ppm 

44---
-
- TD = 44.0' bgs 
-
-

45---
-
-
-
-

46---
-
-
-
-

47-
-
-
-
-

4&---
-
-
-
-

43---

-
-
-
-

so---
-
-
-
-

51-

-
-
-
-

52-
-
-

-
-

53---
-
-
-
-

54---
-
-
-
-

55---
Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW02 



HTW DRILLING LOG HOLE NO. 
DP64-MW03 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 4 SHEETS 
3.PROJECT 4 .LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 
5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 

7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679755.968 Easting 1695244.064 
9.SURFACE ELEVATION (FT. NAVD88) 

4123.046 

lO.DATE STARTED 11. DATE COMPLETED 

20-0ct-08 20-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 36.0 
13. DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 
14. TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

44.0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

None 
20.SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 121. TOTAL CORE RECOVERY % 

ANALYSIS NONE 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 

~.:; .... t.,._' ~-' 

Monitoring Well NA 2" PVC NA -
Field Geotech 

Analytical 
Depth Description of Materials Screening Sample or Box Blow Counts Remarks 

Results (ppm) number 
Sample Number 

0-

-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- very Soft Unconsolidated 

1-
-
-
-
-

2-

-
-
-
-

3-

-
-
-
-

4-

-
-
-
- 0-5 PID: 

5- 0.0 ppm 
-
-
-
-

6-
-
-
-
-

7-

-
-
-
-

8-

-
-
-
-

9-
-
-
- 5-10 PID: 
- 0.0 ppm 

10---

Project HOLE NO. 

DP-64, RCRP. Facility Investigatlon DP64-MW03 



HOLE NO. HTW DRILLING LOG DP64 -MW03 

PROJECT INSPECTOR 
z. Beck 

SHEET 2 

DP-64, RCRA Facility Investigation OF 4 SHEETS 

Elev. Depth. Description of Materials 

10 -

-Same as above 
-
-

11-

-
-
-
-

12-

-
-
-
-

13---
-
-

Field 
Screening 

Results (ppm) 

Blow Counts 
number 

Remarks 
Geotech 

Sample or Box Analytical 
Sample Number 

- ·c;:ra:y-··rei'i"s·e···· ...................................................................................................................................................................... ································ ································ 
-2.5 YR 4/4- Reddish Brown 

14---- Soft, Dry 
-
-- ...................................................................................................... ··i·o·.:.:.·i·s····p·r·o·:·· ................................. ································· ............................................................... . 

- 0.0 ppm 
15-

-Silty Sand 
-2.5 YR 4/4 - Reddish Brown 
-Very fine, angular gypsum xls 
-intermixed 

1&---
-
-
-
-

17-

-
-
-
-

1&----

-
-
-

-
1---······································································································································································································································································· 

-
- Silty Sand 
- lOYR 7/3 - Very Pale Brown 
-Very soft, unconsolidated, dry 

2()--

-

-
-
-

21-

-
-
-
-

22-
-
-
-Silty Sand 
-2.5 YR 4/4 - Reddish Brown 

23---

-
-
-

-
24-

-Coarsening with depth 
-
-
-

25--

15-20 PID: 
0.0 ppm 

20-25 PID 
0. 0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOI,E NO. 

DP64-MW03 



HTW DRILLING LOG HOLE NO. 
DP64-MW03 

PROJECT INSPECTOR 
Z. Beck 

SHEET 
DP-64, RCRA Facility Investigation OF 4 SHEETS 

Elev. Depth. Description of Materials 

25 -

- Same As Above 
-
-

2&----

-
-
-
-

27-

-
-
-
-

2&--
-
-

Field 
Screening 

Results (ppm) 

Geotech 
Analytical 

Sample or Box Sample Number 
number 

Blow Counts Remarks 

......................................................................................................................................................................................................................................................................... 
-
-Clay Lense 

2&--2.5 YR 4/4- Reddish Brown 
-Very slightly plastic, moist 
-
-- ...................................................................................................... "2'!i'::']'(i'"'P'ii5':" ................................................................................................................................. . 

3Cl--- 0. 0 ppm 
-
-Silty Sand 
- Light Pale Brown 
-Dry 

31-
-
-
-
-

32-

-
-
-
-

3}----
-

-
-
-

34---- ...................................................................................................................................... ""'""'""""'"'""'""" ""'""'"'""""'""'""" '"'""'"""'""'""'"""' '""'"'"""'""'""'""" 

-Clay 
- 2. 5 YR 4/4 - Reddish Brown 
-Stiff 30-35 PID: 
- 0.0 ppm 

Js-- .......................................................................................................................................................................................................................................................................... . 
-
-Silty Sand 
-Light reddish brown 
-

3&----
-
-
-

-Capillary Fringe 

37- ......................................................................................................................................................................................................................................................................... . 
-
-Sand 
-Brown 
-Well sorted, fine grained, moist 

3&--
-
-
-
-

39--
- Increasing moisture content 
-with depth 
-
-

4Cl--- Saturated at 40' bgs 

35-40 PID 
0.0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-MW03 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

40 -

- Same as above 
-
-

41-

-
-
-
-

42-
-
-
-
-

INSPECTOR 
Z. Beck 

Field 
Screening 

Results (ppm) number 

Geotech 
Sample or Box Analytical 

Sample Number 

HOLE NO. 
DP64-MW03 

SHEET 

OF 4 SHEETS 

Blow Counts Remarks 

43----························································································································· .. ··· .. ········································································· ································ 
-Silt 
- Light Reddish Brown 
-Moist 
-

40-44 PID: 
0.0 ppm 

4~~----------------------~-------+------~~------+-------4-------~ -
- TD 44.0' bgs 
-
-

4:----

-
-
-
-

4&---

-
-
-
-

47-

-
-
-
-

41)--

-
-
-
-

49--

-
-
-
-

so----
-
-
-
-

51-

-
-
-
-

52-

-
-
-
-

53----
-
-
-
-

54---
-
-
-
-

s:---
Project HOLE NO. 

DP-64, RCRA Facllity Investigation DP64-M~I03 

-~ 
J 

. ._,./ 



HTW DRILLING LOG HOLE NO. 

DP64-MW04 

l.COMPANY NAME 2. DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 4 SHEETS 
3.PROJECT 4.LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 6 . MANUFACTURER' S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 
7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, Nil State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679752.585 Easting 1695320.766 
9.SURFACE ELEVATION (FT. NJ\VD88) 

4121.186 

10.DATE STARTED ll.DATE COMPLETED 

20-0ct-08 20-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 35.0 
13.DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 

14.TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 
44.0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES 

None 
20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) f21. TOTAL CORE RECOVERY % 

ANALYSIS NONE 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEC I E'Y) 23. SIGNATURE OF INSPECTOR .. 

Monitoring Well NA 2" PVC NA 
? -" 

Field Geotech 
Analytical 

Depth Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 

0-

-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1-

-
-
-
-

2-

-
-
-
-

3-
-
-
-
-

4-
-

-
-
- 0-5 PID: 

5- 0.0 ppm 
-
-
-
-

6-...................................................................... , .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ................................. ................................. .. ............................... ................................ . ............................... 
-
- Silty Sand 
- Mottled 
- Light Reddish Brown, silty sand 

7- mixed w/ light brown silty sand 
- and very fine grained gypsum xls 
-
-
-

8-

-
-
-
-

9-

-
-
- 5-10 PID: 
- 0.0 .. J?.J?.I11 ...... ................................... ............ ............................... ..................... . ............. ............ ......... ..... ................................ .............................. . ................................. 

10---

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-MW04 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

10 -

-Silty Sand 
-Reddish Brown 
-Dry, loose 

11-

-
-
-
-

12-----Very fine grained gypsum xls 
-intermixed at 12' bgs 
-
-
-

13----

-
-
-
-

14---

-
-

INSPECTOR 
Z. Beck 

Field 
Screening 

Results (ppm) number 

Geotech 
Sample or Box Analytical 

Sample Number 

HOLE NO. 
DP64-MW04 

SHEET 
OF 4 SHEETS 

Blow Counts Remarks 

- ······································································································ ·i·a·::is .... P"io·:·· ································· ................................. ································ ································ 
-

15---- Sand 
-White 
-Very High gypsum content 
-Angular, well sorted 
-

16---

-
-
-
-

17-

-
-
-
-

18----

-
-
-
-

1'1---. 

-
-Clay/Silt 
- Reddish Brown 
-Non-plastic, dry 

2()---

-
-
-
-

21-----
-
-
-
-

:c2-----_ 
-

-
-

?3----

-
-
-
- ..................................................................... 

24---
-Silty 
-Light 
-Dry 
-

25---

Sand 
Brown 

0.0 ppm 

15-20 PID: 
0.0 ppm 

20-25 PID 
0.0 ppm 

Project 

DP-64, RCRA Facillty Investigation 

HOLE NO. 

DP64-MW04 



DRILLING LOG HOLE NO. 
DP64-MW04 HTW 

PROJECT INSPECTOR SHEET 
DP-64, RCRA Facility Investigation z. Beck OF 4 SHEETS 

Field Geotech 
Analytical 

Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 
Description of Materials Elev. Depth. 

25 -

- Same As Above 
-
-

26--- ......................................................................................................................................................................................................................................... ································ -
-
-Clayey Silt 
-2.5 YR 4/4 - Reddish Brown 

27- Slightly plastic, dense 
-Coarse, angular gypsum xls 
-intermixed 
-
-

2&---
-
-
-
-

29----
-
-
-
-

30---
-

-
-

-
31- Silty sand 

-Very Pale Brown 
-Very slightly moist 
-
-

32-

-
-
-
-

3}---

-Capillary Fringe 
-
-
-

25-30 PID: 
0.0 ppm 

34----··································· .................................................................................................................................................................................................................................... .. 
-Sand 
-Light Brown 
-Moist 
-

3')------

-
-
-
-

36---

-
-
-
-

37-

-
-

-
-

3&---

-
-
-
-

39----
- Increasing moisture content 
-with depth 
-
-

40--- Saturated 

30-35 PID: 
0.0 ppm 

35-40 PID 
0. 0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-MW04 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

40 -
-Same as above 
-
-

41-

-
-
-
-

INSPECTOR 
z. Beck 

Field 
Screening 

Results (ppm) 

Geotech 
Sample or Box Analytical 

Sample Number 
number 

HOLE NO. 
DP64 -MW04 

SHEET 
OF 4 SHEETS 

Blow Counts Remarks 

42- ....................................................................................................................................................................................................................................................................... .. 
-
-
-Silt- Clay 
- Reddish Brown 

43--- Moist 
-
-
-
-

40-44 PID: 
0.0 ppm 

4~~------------------------~------~-------+--------+-------~------~ -
- TD 4 4 . 0' bgs 
-
-

45----
-
-
-
-

46---

-
-
-
-

47-

-
-
-
-

46---

-
-
-
-

43---

-
-
-
-

so---
-
-
-
-

cl-
-
-
-
-

52-

-
-
-
-

53---

-
-
-
-

54--

-
-
-
-

55---
Project HOLE NO. 

DP~64, RCRA Facility Investigation DP64-MW04 



HOLE NO. HTW DRILLING LOG DP64-SB04 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 3 SHEETS 
3.PROJECT 4. LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 

Matt Cain 
7.SIZES AND TYPE OF 

DRILLING EQUIPMENT 

6.MANUFACTURER'S DESIGNATION OF DRILL 
Central Mining Equipment (CME) 85 

8 5" 0 D Hollow Stem Augers 8. HOLE LOCATION (NAD 83, NM State Plane) 
~------~~~.~C-o~~~t~~-n~u~o~u~s~C-o~r~e~S~a~m-p~l~e~r~------~ Northing 679762.8 Easting 1695244.0 

r-------------------------~ 
9. SURFACE ELEVATION (FT. NAVD88) 

10. DATE STARTED ll.DATE COMPLETED 
r-------------------------~ 22-0ct-08 22-0ct-08 

12.0VERBURDEN THICKNESS 

NA 

15. DEPTH GROUNDWATER ENCOUNTERED ( ft bgs) 

Approximately 37.0 
13.DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 
14.TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

40.0 
18.GEOTECHNICAL SAMPLES 

None 

DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

20.SAMPLES FOR CHEMICAL 
ANALYSIS 3-2,18,36 

voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) J21. TOTAL CORE 

8260B 6010B/7470A 
22.DISPOSITION OF HOLE 

Backfilled 
BACKFILLED MONITORING 

Grout NA 

Depth Description of Materials 

0-

-
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
-Very Soft Unconsolidated 

1-

-
-

WELL 

8330A (Exp) 8270C (SVOC) NA 
OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 

NA 

Field Geotech 
Analytical 

Screening Sample or Box 
Results (ppm) number 

Sample Number 

- ·siTt:y-··sa:nd ······ ························· ···················· ······ DP64-sBo4-2 

-Gray w/ charcoal and glass collected at 

2- -~-~.?.~Y.~.i..?.fl.~ .................................................................................................................................................... r.2.~.o ........... . 
-
-
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 

3-Very Soft Unconsolidated 
-
-
-
-

4-

-
-
-
-

5-

-
-
-
-

6-

-
-
-
-

7-

-
-
-
-

8-

-
-
-
-

9-
-
-
-
-

1()---

0-5 PID: 
5.8 ppm 

5-10 PID: 
6.1 ppm 

Project 

I 
/ 

Blow Counts 

HOLE NO. 

RECOVERY 

< -
Remarks 

DP-64, RCRA Fac1ljty Investlgation DP64-SB04 

% 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

10 -Same as above 
-
-
-

11-
- Silty Sand 
- Reddish Brown 
-medium grained gypsum xls 
- inbedded 

12-Dry 
-
-
-
-

INSPECTOR 
z. Beck 

Field 
Screening 

Results (ppm) 

Geotech 
Sample or Box Analytical 

number Sample Number 

13--- ........................................................................................................................................................................................................ . 
-
-
-Sand 
-White 

14--- Very High gypsum content 
-Well sorted 
-
- 10-15 PID: 
- 3. 7 ppm 

HOLE NO. 
DP64-SB04 

SHEET 
OF 3 SHEETS 

Blow Counts Remarks 

15---- ......................................................................................................................................................................................................................................................................... . 
-
-
-Silty Sand 
- Reddish Brown 

16--- Intermixed with fine grained 
-gypsum xls 
-
-
-

17-

-
-
-
-

1&---

-
-
-
-

13---

-
-

-
-

2()..--

-
-
-
-

21-
-
-
-
-

22-
-
-
-
-

23---

-
-
-
-

24---··· 

-Silty Sand, 
- 10YR 7/3 - Very Pale Brown 
-Dry 
-

15-20 PID: 
5.5 ppm 

20-25 PID 
6. 4 ppm 

Project 

DP64-SB04-18 

collected at 
1335 

DP-64, RCRA Facility Investigation 

HOLE NO. 

DP64-SB04 



HTW DRILLING LOG 
PROJECT INSPECTOR 

z. Beck DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

25 -

- Same As Above 
-
-

26---

-
-
-
-

Field 
Screening 

Results (ppm) 

Geotech 
Analytical 

Sample or Box Sample Number 
number 

27- ....................................................................................................................................................................................................... .. -
-
-Silty Sand 
- Reddish Brown 

28--
-
- fine grained gypsum xls 
- intermixed 
-

29---
-
-
-
- 25-30 PID: 

30--- ............................................................................................................ ~ .. : .. ~ .... P.P.!!!-...... ································· ............................... .. -
-
-
-

31- Sand 
- Light Brown 
- Very fine grained 
-
-

32-

-
-
-
-

HOLE NO. 
DP64-SB04 

SHEET 
OF 3 SHEETS 

Blow Counts Remarks 

32.-- ............................................................................................................................... '""" ................................................................................................................................... . -
- Clayey Sand 
- Reddish Brown 
- Plastic, moist, intermixed with 

3~ coarse grained gypsum xls 
-
-
- 30-35 PID: 
- 6.4 ppm 

35----_ ....................................................................................................................................................................................................... .. 

-
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 

36--- Dry DP64-SB04-36 
- collected at 
- 1375 
-
-Capillary Fringe 

37-'""'""'"""'"'"""'"""'""'"'""""'""'""""'""'"'"""'""'""'""'"""""'""'"""'""'""'""""'''"''"""'""'""'""""'''""'"""'""'""'"""'"""'"'""'""'""'"""''"'""'"""'""'""'"""' 

-
-Sand 
-Saturated 
-

3&---

-
-
-
-

3C)---

-
-
-
-

pD 4U bgs 

35-40 PID 
6. 7 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-SB04 



HTW DRILLING LOG HOLE NO. 

DP64-SB05 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 3 SHEETS 

3.PROJECT 4.LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 

7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679762.9 Easting 1695251.2 
9.SURFACE ELEVATION (FT. NAVD88) 

lO.DATE STARTED ll.DATE COMPLETED 

22-0ct-08 22-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 1ft bgs) 

NA Approximately 37.0 

13. DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 

14. TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

40.0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

None 
20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 121. TOTAL CORE RECOVERY % 

ANALYSIS 3-2,18,36 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Backfilled Grout NA NA 
,..,: . .,__'1)1/it(,.,: / ... 

Field Geotech 
Analytical 

Depth Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 

0-

-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1-
-
-
- DP64-SB05-2 

- collected at 

2- 1010 

-
-
-
-

3-

-
-
-
-

4-

-
-
-
- 0-5 PID: 

5- 2.0 ppm 
-
-

-
-

6-

-
-
-
-

7-

-
-
-

-
8-

-
-
-
-

9-

-
-
- 5-10 PID: 
- 3.2 ppm 

1()---

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-SB05 



PROJECT 
DP-64, RCRA Facility Investigation 

HTW DRILLING LOG 
INSPECTOR 

Z. Beck 

Geotech 
Elev. Depth. Description of Materials 

Field 
Screening 

Results (ppm) 

Sample or Box Analytical 
Sample Number 

number 
10 -

-
- Same as above 
-

11-

-
-
-
-

12-

-
-
-
-

1}---

HOLE NO. 
DP64-SB05 

SHEET 

OF 3 SHEETS 

Blow Counts Remarks 

_ ........................................................................................................................................................................................................................................ . 

-
-Silty Sand 
- Light Reddish Brown 

14---- slightly consolidated 
- Fine grained gypsum xls 
- intermixed 
-
-

15---
-
-
-
-

16----

-
-
-
-

17-

-
-
-
-

1&--············································································· 

-
-Sand 
-White 
- Very High gypsum content 

1&-- Well sorted, dry 
-
-
-
-

23---

-
-
-
-

21-
-
-
-
-

22-

-
-Silty Sand 
- Reddish Brown 
-

23---

-
-Medium grained gyspum xls 
- intermixed 
-

24---
-
-
-
-

25---

10-15 PID: 
3.1 ppm 

15-20 PID: 
2. 8 ppm 

20-25 PID 
4. 4 ppm 

Prcject 

DP64~SB05-Hi 

collected at 
1050 

DP-64, RCRA Facility Investigation 

HOLE NO. 

DP64~SB05 



HOLE NO. HTW DRILLING LOG DP64-SB05 

PROJECT INSPECTOR 
Z. Beck 

SHEET 
DP-64, RCRA Facility Investigation OF 3 SHEETS 

Elev. Depth. Description of Materials 

25 -

- Same As Above 
-
-

Field Geotech 
Analytical 

Screening Sample or Box Sample Number 
Results (ppm) number 

Blow Counts Remarks 

26---- ········································································································································································································· ································ ............................... . -
-Clay lense 
-Reddish Brown 
-

27- .......................................................................................................................................................................................................................................................................... -
-Silty Sand 
- lOYR 7/3 - Very Pale Brown 
-Dry 

2&---

-
-
-
-

2-........................................................................................................................................................................................................................................................................ . -
- Clayey Sand 
- Slightly Plastic 
-

3()---

-
-
-
-

31-

25-30 PID: 
3.9 ppm 

'""'""'"""'""'""'"""'""'""'""'"'""""'"""'""'""'"""'""""''""""""'"""""""'""'"""""'"""""''""'""'"""""'""'"""'""'""'""" '"""""""'""'""'"""''"'""''"'"'"'"""'"""' -
- Thin Sand Lense 
-Well sorted 
-

32- ......................................................................................................................................................................................................................................................................... . -
-
-
-Clayey Sand 

33--- Reddish Brown 
-Plastic, moist, intermixed with 
-coarse grained gypsum xls 
-
-

34---

-
-
-
-

35---

-

30-35 PID: 
1. 7 ppm 

- DP64-SB05-36 

- collected at 

- 1100 

36---- ....................................................................................................................................... ································· ................................................................................................. . -
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
--- Capillary Fringe 37_ .......................................................................................................................................................................................................................................................................... . 

-
-Sand 
- Saturated 
- Well Sorted 

3&---

-
-
-
-

3';---

-
---
- 35-40 PID 
- 2.9 ppm 

4';---~T~D~-~qi~U~b~<g~s------------------4-~~~~+---------+---------~--------~------~ 

Project HOLE NO. 
DP-64, RCRA Facility Investigation DP64-SB05 



HTW DRILLING LOG HOLE NO. 

DP64-SB06 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. woe Exploration and Wells OF 3 SHEETS 
3.PROJECT 4 .LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 

7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83, NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679791.2 Easting 1695260.8 
9.SURFACE ELEVATION (FT. NAVD88) 

10.DATE STARTED 11. DATE COMPLETED 

22-0ct-08 22-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 35.0 
13.DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER (btoc) & TIME ELAPSED AITER DRILLING COMPLETED 

NA 

14.TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

35.0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

None 
20. SAMPLES FOR CHEMICAL voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY; J21. TOTAL CORE RECOVERY % 

ANALYSIS 4-2,17,a,36 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR ., 

Backfilled Grout NA NA .-' 

Field Geotech 
Analytical 

Depth Description of Materials Screening Sample or Box Blow Counts Remarks 
Results (ppm) number 

Sample Number 

0-
-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1- Dry 
-
-
- DP64-SB06-2 

- collected at 

2- 0830 

-
-
-
-

3-
-
-
-
-

4-
-

-
-
- 0-5 PID: 

5- 0.4 ppm 
-
-
-
-

6-

-
-
-
-

7-
-

-
-

-
8-

-
-

-
-

9-

-
-
- 5-10 PID: 
- 2.3 ppm 

1()----

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-SB06 



HTW DRILLING LOG 
PROJECT 
DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

10 -
-
- Same as above 
-

11-
-
-
-
-

12-

-
-
-
-

13---
- Increasing fines with depth 
-
-
-

INSPECTOR 

z. Beck 

Field 
Screening 

Results (ppm) number 

Geotech 
Sample or Box Analytical 

Sample Number 

14--- ........................................................................................................................................................................................................ . 
-
-
-Silty Sand 
- 2.5YR 4/4 - Reddish Brown 

15----
-
-
-
-

16---

-
-
-
-

17-
-
-
-Silty Sand 
-Mottled -

18--- 10YR 7/3 - Very Pale Brown 
-interbedded with very thin 
- Reddish Brown stringers 
-which are intermixed with medium 
-grained gypsum crystals 

18---

-
-
-
-

25---

-
-
-
-

21-

-
-
-
-

22- Sand 
-White 
-Very fine grained 
-Well sorted, Dry 
-

23---

-
-
-

-
24---

-
-
-
-

25---

10-15 PID: 
1. 9 ppm 

15-20 PID: 
2.3 ppm 

20-25 PID 
2.0 ppm 

Project 

DP64-SB06-17 
and -17-a 

collected at 

0 900 

DP-64, RCRA Facility Investigation 

HOLE NO. 
DP64-SB06 

SHEET 

OF 3 SHEETS 

Blow Counts Remarks 

HOLE NO. 

DP64-SB06 



HTW DRILLING LOG 
PROJECT INSPECTOR 

z. Beck DP-64, RCRA Facility Investigation 

Elev. Depth. Description of Materials 

25 -
- Same As Above 
-
-

2&---

-
-
-
-

27-

-
-
-
-

2&---

-
-
-
-

2'>---

Field 
Screening 

Results (ppm) 

Geotech 
sample or Box Analytical 

number Sample Number 

_ ........................................................................................................................................................................................................ . 
- Clayey Sand 
- Slightly Plastic 
-2.5YR 4/4- Reddish Brown 

30--- Moist 
-
-
-

-
31-

-
-
-
-

32-

-
-
-
-

33---
- Capillary Fringe 
-
-
-Silty Sand 

3~ 10YR 7/3 - Very Pale Brown 
-
-

25-30 PID: 
2.1 ppm 

-Moist 30-35 PID: DP64-SB06-3:J 

- 1. 8 ppm collected at 

HOLE NO. 
DP64-SB06 

SHEET 
OF 3 SHEETS 

Blow Counts Remarks 

3Cr--- 0915 
-~T~D~-~JS~J~D~<g~s~----------------~----------~--------f---~~--~--------~---------i 

-
-
-

36---

-
-
-
-

37-

-
-
-
-

3&---
-

-
-
-

3'>---
-
-
-
-

40---

Project HOLE NO. 

DP-64, RCRA. Facility Investigation DP64-SB06 



HOLE NO. HTW DRILLING LOG DP64-SB07 
l.COMPANY NAME 

Bhate Associates, Inc. 
3. PROJECT 

DP-64, RCRA Facility Investigation 

5.NAME OF DRILLER 
Matt Cain 

2.DRILLING CONTRACTOR SHEET 

WDC Exploration and Wells OF 3 SHEETS 
4. LOCATION 

Holloman Air Force Base, New Mexico 

6.MANUFACTURER'S DESIGNATION OF DRILL 
Central Mining Equipment (CME) 85 

7.SIZES AND TYPE OF 
DRILLING EQUIPMENT 

8.5" O.D. Hollow Stem Augers B.HOLE LOCATION (NAD 83, NM State Plane) 
r-----~~5~'~C~o~n~t~i-n~u~o~u~s~C~o~r~e~S~a~m~p~l~e~r~----__, Northing 679766.5 Easting 1695322.0 

r-----------------------------------------~9-SURFACE ELEVATION (FT. NAVD88) 

lO.DATE STARTED 
r---------------------------------------; 22-0ct-08 

ll.DATE COMPLETED 

22-0ct-08 
12.0VERBURDEN THICKNESS 

NA 
13.DEPTH DRILLED INTO ROCK 

NA 
14.TOTAL DEPTH OF HOLE (ft bgs) 

35.0 
18.GEOTECHNICAL SAMPLES 

None 
20.SAMPLES FOR CHEMICAL VOC 

ANALYSIS 6-2,a,16,33 8260B 

DISTURBED 

METALS 
6010B/7470A 

15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

Approximately 34.0 
16.DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY>! 21. TOTAL CORE RECOVERY 

8330A (Exp) 8270C (SVOC) NA J 
22.DISPOSITION OF HOLE 

Backfilled 
BACKFILLED 

Grout 

MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 

NA 

Depth Description of Materials 

0-

-
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
-Very Soft Unconsolidated 

1-Dry 
-
-
- Small charcoal bits encountered 
---at approximately 1.5' bgs 

2-

---
---
---
---

3-

---
---
---
---

4-

---
---
---
---

5-

---
---
---
---

6-

---
---
---
---

7-

NA 

Field 
Screening 

Results (ppm) 

0-5 PID: 
1.5 ppm 

Geotech 
Sample or Box Analytical 

Sample Number 
number 

DP64-SB07-2, 
2-a, -2-MS 

and -2-MSD 
collected at 

1415 

Blow Counts Remarks 

......................................................................................................................................................................................................... ······························· .............................. .. 
---
-
-Silty Sand 
-2.5YR 4/4- Reddish Brown 

8-Dry 
-
-
-
-

9-

-
-
- 5-10 PID: 
- ............... 6..: .. 8 ... .P.Pill ............................................ . 

)()-----

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-SB07 



HTW DRILLING LOG DP64-SB07 
HOLE NO. 

PROJECT INSPECTOR 
z. Beck 

SHEET 
DP-64, RCRA Facility Investigation OF 3 SHEETS 

Elev. Depth. Description of Materials 

10 -

Analytical 
Screening Sample or Box Sample Number 

Results (ppm) number 

Geotech Field 
Blow Counts Remarks 

.......................................................................................................................................................................................................................................................................... -
-Sand 
- lOYR 7/3 - Very Pale Brown 

11-
......................................................................................................................................................................................................................................................................... -

-
-Silty Sand 
--- 2.5YR 4/4 - Reddish Brown 

12----- Intermixed with coarse gypsum 
-crystals 
-
-
-

13---

-
-
-
-

14-----

-
-
-
-

15----

-
-
-
-

16---

-
---
-
-

17-

---
-
--- Silty Sand 
- lOYR 7/3 - Very Pale Brown 

1&-- Dry 
-
-
---

---
1')----

---
-

10-15 PID: 
7.5 ppm 

--- 15-20 PID: 

DP64-SB07-1E 
collected at 

1450 

2 --- ••·•••·•··•··························································································· ...... !...: .. ~ .. ..12.12!!! ...... ································· ································· ································· ................................ . 
-
-Silty Sand 
--- 2.5YR 4/4 - Reddish Brown 
---Intermixed with fine grained 

21----- gypsum crystals 
-
-
-
-

22-

-
-

-
-

23---
-
-
-
-

24---·············· 

-Sand 
-Well 
-
-

25----

lense 
Sorted, dry 

20-25 PID 
... J.: .. S. ... PP.rn. .. 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 

DP64-SB07 



HOLE NO. HTW DRILLING LOG DP64-SB07 
PROJECT INSPECTOR 

z. Beck 
SHEET 

DP-64, RCRA Facility Investigation OF 3 SHEETS 

Elev. Depth. Description of Materials 

25 -
-
-Clayey Sand 
-2.5YR 4/4- Reddish Brown 

26--- Coarse gypsum crystals 
-intermixed 
-
-
-

Field 
Screening 

Results (ppm) 
Remarks 

Geotech 
Sample or Box Analytical 

number Sample Number 
Blow Counts 

27- ....................................................................................................................................................................................................................................... .. 
-
-Sand 
-White- High gypsum content 
-

28--- ....................................................................................................................................................................................................................................................................... .. 
-
-Clayey Sand 
-Slightly Plastic 
-2.5YR 4/4- Reddish Brown 

29---Moist 
-
-
-
- 25-30 PID: 

30--- ........................................................................................................... .?.: .. ~ .. J2J?.!!! ...................................................................... .. 
-
-
-Sand 
- lOYR 7/3 - Very Pale Brown 

31- Very fine grained 
-
-
-
-

32-

-
-
-
- DP64-SB07-33 

3}--- collected at 

- 1500 

-
-
- Capillary Fringe 

3-- ....................................................................................................................................................................................................... .. 
-
-Sand 
-Saturated 
- Well sorted 

30-35 PID: 
6.5 ppm 

35---
-~T~D~~~jl~~-b~<g~s~------------------~--------+---------+---------~--------~--------~ 

-
-
-

36---
-
-
-
-

37-
-
-
-
-

3&---

-
-
-
-

39---

-
-
-
-

40---

Project HOLE NO. 

DP-64, RCRA Facility Investigation DP64-SB07 



HTW DRILLING LOG HOLE NO. 

DP64-SB08 

l.COMPANY NAME 2.DRILLING CONTRACTOR SHEET 1 

Bhate Associates, Inc. WDC Exploration and Wells OF 3 SHEETS 
3.PROJECT 4 .LOCATION 

DP-64, RCRA Facility Investigation Holloman Air Force Base, New Mexico 

5.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL 

Matt Cain Central Mining Equipment (CME) 85 

7.SIZES AND TYPE OF 8.5" O.D. Hollow Stem Augers 8.HOLE LOCATION (NAD 83' NM State Plane) 

DRILLING EQUIPMENT 5' Continuous Core Sampler Northing 679785.9 Easting 1695360.6 
9. SURFACE ELEVATION (FT. Nl\VD88) 

10. DATE STARTED ll.DATE COMPLETED 

21-0ct-08 21-0ct-08 

12.0VERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED (ft bgs) 

NA Approximately 34.0 
13 .DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER (btoc) & TIME ELAPSED AFTER DRILLING COMPLETED 

NA 

14. TOTAL DEPTH OF HOLE (ft bgs) 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) 

35.0 

18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES 

None 
20. SAMPLES FOR CHEMICAL VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 121. TOTAL CORE RECOVERY % 

ANALYSIS 3-2,17,34 8260B 6010B/7470A 8330A (Exp) 8270C (SVOC) NA I 
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER {SPECIFY) 23. SIGNATURE OF INSPECTOR " ~-

Backfilled Grout NA NA •' -
Field Geotech 

Analytical 
Depth Description of Materials Screening Sample or Box Blow Counts Remarks 

Results (ppm) number 
Sample Number 

0-
-
- Silty Sand, 
- lOYR 7/3 - Very Pale Brown 
- Very Soft Unconsolidated 

1-Dry 
-

-
- DP64-SB08-2 

- collected at 

2- 1445 

-
-
-
-

3-

-
-
-
-

4-

-
-
-

- 0-5 PID: 
5- 0.0 ppm 

-
-

-
-

6-

-
-
-
-

7-................................................................................. .................... ............................. .................................... ................................. ................................. ................................. 
-
- Sand 
- White - High gypsum content 
-

8-............................................................................ ....................... ................ ........... ................ ................ ............................... .... . ........................... 
-
-

- Silty Sand 
- 2.5YR 4/4 - Reddish Brown 

9- Coarse, angular gypsum xls 
- intermixed 
-
- 5-10 PID: 
- 0.0 ppm 

lCI---

Project HOLE NO. 

DP-64, RCRA Facillty Investigation DP64-SB08 



HTW DRILLING LOG 
PROJECT INSPECTOR 

z. Beck DP-64, RCRA Facility Investigation 

Elev. Depth. 

10 -
-
- Same 
-

11-

-
-
-
-

12-
-
-
-
-

Description of Materials 

as Above 

Field 
Screening 

Results (ppm) 

Geotech 
Sample or Box Analytical 

number Sample Number 

13---- ........................................................................................................................................................................................................ . 

-
-Sand 
-White- High gypsum content 
-Medium grained 

14--- Well Sorted 
-
-- ······································································································ ·i·a·.:.:is····P"io·:·· ································· ································· 
- 0.0 ppm 

15--- Silty Sand 
- 2.5YR 4/4 - Reddish Brown 
-
-
-

16----

-
-
- DP64-SB08-17 

- collected at 

17- 1520 

-
-
-
-

HOLE NO. 
DP64-SB08 

SHEET 

OF 3 SHEETS 

Blow Counts Remarks 

1&--- ....................................................................................................................................................................................................... ································ ............... . -
-
-Silty Sand, 
- lOYR 7/3 - Very Pale Brown 

1&---- Consolidated, Dense 
-Dry 
-
-
-

2Q---

-
-
-
-

21-

-
-
-
-

:'2-

-
-
-
-

2',----

-
-
-
-

24---

-
-
-
-

25---

15-20 PID: 
0.0 ppm 

20-25 PID 
0.0 ppm 

Project 

DP-64, RCRA Facility Investigation 

HOLE NO. 

DP64-SB08 



HTW DRILLING LOG 
PROJECT INSPECTOR 

Z. Beck DP-64 1 RCRA Facility Investigation 

Elev. Depth. Description of Materials 

25 -
-Same as Above 
-
-

Geotech 
Analytical 

Screening Sample or Box Sample Number 
Results (ppm) number 

Field 

26----- ······································································································ ································· ................................................................. . -
-
-Sand 
-White- High gypsum content 

27-----Medium grained 
-Well Sorted 
-
-
-

26----

-
-
-
-

29----
-
- ......................................................................................................................................................................................................... -
-

31J----
-
-
-Sand 
- lOYR 7/3 - Very Pale Brown 

31----- Very fine grained 
-
-

-
-

32-----
-
-Coarsening with depth 
-
-

33----
-
-
-
-

34----

- Capillary Fringe 
-

-
-Moist 

25-30 PID: 
0.0 ppm 

30-35 PID: 
0.0 ppm 

DP64-SB08-34 
collected at 

1515 

HOLE NO. 
DP64-SB08 

SHEET 
OF 3 SHEETS 

Blow Counts Remarks 

35--
-~T~D~-~3Sj~~D~<g~s------------------+---------+---------~--------~------~~------~ 
-
-
-

3&---

-
-
-
-

37--

-
-
-
-

36----
-
-
-
-

36----
-
-
-
-

41J----

PrOJeCt HOLE NO. 

DP-64, RCRA Facility Investigation DP64-SB08 



CHEMICAL AGENT DISPOSAL SITE (DP-64) 
HOLLOMAN AFB, NEW MEXICO 

RCRA FACILITY 

INVESTIGATION REPORT 

Monitoring Well Construction Diagrams 

Bhate Project No.: 9070127 February 2012 Appendix B 



~ ::: )' J ,\-r::: "'a..=;r ..-l. __. 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: ..::C:.:.h:.:e~m.::.ica=I.:..A::.g.:.e:.:.nt:..:D:..:i.:.sp!:.;o:.;s:.:a::..I.:.S:.:.ite:.;·..::D:..:P_-.:.6..:.4 ______ WELL/BORING ID: DP64-MW01 

PROJECT NAME: -=D-'-P--6'-4--'R-'F-'1,'-'H""'A-"F-=B _________ DRILLING METHOD: Hollow Stem Auger 

PROJECT NO./PHASE: -'9-'07_0:_1.::.27-' . .;..01--.0.;..3 _________ DATE(S): 21-0ct-08 

DRILLING CONTRACTOR: WDC Exploration and Wells SURVEYOR: Tony Lucero 

DRILLER: ..:.M:.::a::..:tt:...:C:.:a::..in.:__ _____________ NORTHING (NAD 83): 679824.774 

GEOLOGIST: Zachary Beck/ Dustin McNeil 

NOT TO SCALE 

Surface Elevation (NAVD 88): 

Casing Elevation (NAVD 88): 

Borehole Diameter (in): 

Well Casing Diameter (in): 

DEPTH TO WATER 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Secondary Filter Pack: 

Top of Filter Pack: 

Top of Screen: 

Bottom of Screen: 

4123.196 

8.25 

2.00 

38.00 

21-0ct-08 

37.06 

22-0ct-08 

36.62 

24-0ct-08 

27.00 

30.00 

33.50 

43.50 

Bottom of Well: 44.00 

Bottom of Filter Pack: 44.00 --------
Borehole Depth: 44.00 

Comments: 

DP64-MW01 Construction Diagram 

EASTING (NAD 83): 1695303.846 

PROTECTIVE CASING 

Flush Mount Cover 

8" Diameter 

12" 

3' X 3' 

Type: Square Concrete Pad 

WELL CASING (RISER) 

Manufacturer: ....;C:...:a..:.m;;.,p:...:b:...:e::..II----,---------
Type/Material: ...:S:..:c:.::h_4:.:0::.., .:..P...:.V.::C;__ _______ _ 

Diameter (in): .:2:.:...0=--------------
Connection: Flush Threaded 

WELL SCREEN 

Manufacturer: 

Type/Material: 

Slot Size (in): 

Slot Type: 

Connection: 

Campbell 

Sch 40, PVC 

0.010 

Continuous 

Flush Threaded 

ANNULAR SEAL 

Type: Gopher Grout 

I Factory Slot I 

Manufacturer: HHD Mining and Water Well 

Mud Scale: NA 

Installation: L.. __ .....;;G.;.ra;;.v.;.ity~--....IITremie 
Volume: ...:8:.:..9:..1:....f:.:.t3=------------
Hydration Time: _N_A ____________ _ 

SECONDARY FILTER PACK 

Manufacturer: HHD Mining and Water Well 

Product Name: Bentonite Chips 

Size: ...:3::../8=-"------------
Volume (ft3): 0.99 ft3 

~T~m~m~ie;__-----r~G~r-a-vi_ty __ _, 
Installation: 

PRIMARY FILTER PACK 

Manufacturer: ....:O:..::go.::e.:..lb:..<y....:N..:.o.:..rt.:..o:.:.n;__ _______ _ 

Product Name: Colorado Silica Sand 

Size: _1_0;.;;/2;_0_m_e_s_h _________ _ 

Volume (ft3): r-4_.6_2_f_t3 ____________ r:--:----
lnstallation: LIT_r.;.e.;.m.;.ie ______ _.IGravity 

SUMP/END CAP 

Type: Threaded PVC 

Length: 0.5" 

BACKFILL MATERIAL 

Type: _N_A ___________ _ 

Volume: NA 

Pressure 

11/9/2011 



~ :::: )' J ,,-r:::: 
,., 4.!::.) r ,.. \ __, 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: Chemical Agent Disposal Site, DP-64 WELUBORING ID: DP64-MW02 

PROJECT NAME: ..:D~P_-6:..4.:..:..:R:_FI:.:.., ;_H:_A::...F:..B _________ DRILLING METHOD: Hollow Stem Auger 

PROJECT NO./PHASE: ..:9.:.07;_0;_1.;::2.;_7-.:.0.;c1 . .:.03.:..._ _________ DATE(S): 21-0ct-08 

DRILLING CONTRACTOR: _W_D;_C.;;....;;E;_x,_pl_o_ra_ti_on_an_d_W_e_lls ______ SURVEYOR: Tony Lucero 

DRILLER: Matt Cain NORTHING (NAD 83): __ .;..6:..:.7.:.97;_6;_6.;c.1..:2:.:.0 __________ --I 
GEOLOGIST: Zachary Beck/ Dustin McNeil EASTING (NAD 83): 1695367.388 

NOT TO SCALE 

Surface Elevation (NAVD 88): 

Casing Elevation (NAVD 88): 

Borehole Diameter (in): 

Well Casing Diameter (in): 

DEPTH TO WATER 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Secondary Filter Pack: 

Top of Filter Pack: 

Top of Screen: 

Bottom of Screen: 

4120.614 

8.25 

2.00 

36.00 

21-0ct-08 

34.6 

22-0ct-08 

34.13 

23-0ct-08 

27.00 

30.00 

33.50 

43.50 

Bottom of Well: 44.00 

Bottom of Filter Pack: _______ 4_4_o_o 

Borehole Depth: 44.00 

Comments: 

DP64-MW02 Construction Diagram 

PROTECTIVE CASING 

Flush Mount Cover 

8" Diameter 

12" 

3'x 3' 

Type: Square Concrete Pad 

WELL CASING (RISER) 

Manufacturer: Campbell 

Type/Material: Sch40, PVC 

Diameter (in): 2.0 

Connection: Flush Threaded 

WELL SCREEN 

Manufacturer: Campbell 

Type/Material: Sch 40, PVC 

Slot Size (in): 0.010 

Slot Type: Continuous !Factory Slot I 

Connection: Flush Threaded 

ANNULAR SEAL 

Type: Gopher Grout 

Manufacturer: HHD Mining and Water Well 

Mud Scale: NA 

Installation: L.--...;G,;,.ra;;.v..,ity;:,.. __ _.ITremie 

Volume: ..:8:.;;.9:..1:....ft:.::3:.._ _________ _ 

Hydration Time: ..:N.::.A..:..._ ___________ _ 

SECONDARY FILTER PACK 

Manufacturer: HHD Mining and Water Well 

Product Name: Bentonite Chips 

Size: ..:3::.;/8:.."------------

Volume (ft3): ..:0.:..:.9:..:9...:.ft::::3 _____ -r~--..., 
Installation: Tremie jGravity 

PRIMARY FILTER PACK 

Manufacturer: ...:O:..:g;:.:e;_lb:..:Y;_N~o:..rt~o:..n..:..._ _______ _ 

Product Name: Colorado Silica Sand 

Size: .c1..:0..:/2:..:0...cm=es'-'h'----------

Volume (ft3): r4_.6_2_f_t3------,.-----
lnstallation: .. IT,.r..,e..,m;;.ie..._ _____ _.IGravity 

SUMP/END CAP 

Type: Threaded PVC 

Length: 0.5'' 

BACKFILL MATERIAL 

Type: _N_A ___________ _ 

Volume: NA 

Pressure 

11/9/2011 



~ ... p J ,\-r. ...... ;;;a.::::.;r ,...}. .= 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: ..;C;;..;h:..:e:..:m:..:ica:.::;_l A;..;g,._e;;.;n:..:t.;;D:..:is;,:p..:.o;:.;sa::.I..:S:..:ite;:.;,:..:D;;..;P_-..:.64.;_ _____ WELUBORING ID: DP64-MW03 

_D_P:--6'-4'-R'-'F'-1.:..., _H_A_FB _________ DRILLING METHOD: Hollow Stem Auger 

_9_0_70_1_2_7_.0_1._0_3 _________ DATE(S): 20-0ct-08 

PROJECT NAME: 

PROJECT NO./PHASE: 

DRILLING CONTRACTOR: ..;W=D.::C;..;E::X.::;P:..:Io:.;.r.::at::;io:.;.n:..;a::n.:.:d:..W=e:..:lls:_ _____ SURVEYOR: Tony Lucero 

Matt Cain NORTHING (NAD 83): __ _:6;;..;7..:.9:..:75:..:5;_.9:..:6..:8 __________ --1 DRILLER: 

GEOLOGIST: Zachary Beck/ Dustin McNeil EASTING (NAD 83): 1695244.064 

PROTECTIVE CASING 

NOT TO SCALE Flush Mount Cover 

8" Diameter 

12" 

Surface Elevation (NAVD 88): 

Casing Elevation (NAVD 88): 4122.546 3' X 3' 

Type: Square Concrete Pad 

Borehole Diameter (in): 8.25 WELL CASING (RISER) 

Well Casing Diameter (in): 2.00 Manufacturer: Campbell 

Type/Material: Sch 40, PVC 

Diameter (in): 2.0 

Connection: Flush Threaded 

DEPTH TO WATER WELL SCREEN 

During Drilling: 37.00 Manufacturer: ..;C;;..;a:;.m:.:!p;;.;bo.:e:..:ll _________ _ 

Date 20-0ct-08 Type/Material: _s_c.;.;h_4;_0..:., _P_V...:;C ________ _ 

Pre Development: 36.16 

Date 21-0ct-08 
~::: ~~z;e(in) _o_.o_

1
_o_C_o_n-ti-nu_o_u_s ___ II"'F_a_c-to_ry_S_Io..,t I 

Post Development: 36.21 Connection: Flush Threaded 

Date 23-0ct-08 

ANNULAR SEAL 

Type: _G_o.,.:.p_h_e_r_G_ro_u_t ________ _ 

Manufacturer: HHD Mining and Water Well 

Mud Scale: NA 

Installation: ~:::::::G:ra:v:it:y:::::~~~T-r_e_m-ie-- Pressure 

Top of Secondary Filter Pack: 29.00 Volume: 9.57 ft3 

Hydration Time: _N_A ____________ _ 

Top of Filter Pack: 31.00 SECONDARY FILTER PACK 

Manufacturer: HHD Mining and Water Well 

Top of Screen: 33.00 Product Name: Bentonite Chips 

Size: ..;3:..:18::..."------------
Volume (ft3): 0.66 ft3 

Installation: 
~T=-~-m-i:-e-----------r~G~r-a-vi_cy __ _, 

PRIMARY FILTER PACK 

Manufacturer: ..;O:.:g'-'e:..:lb'-'y;_N...:;o;:,;rt...:;o;..;n.;_ _______ _ 

Product Name: Colorado Silica Sand 

Size: 10/20 mesh --------------
Bottom of Screen: 43.00 

Volume (ft3): 1"4_.2_9_f_t3 ____________ r:------
lnstallation: .. IT_r_e_m_ie ______ _.IGravity 

Bottom of Well: 43.50 SUMP/END CAP 

Bottom of Filter Pack: _______ 4;..;4:..:.0:..:...0 Type: Threaded PVC 

Length: 0.5" 

Borehole Depth: 44.00 

BACKFILL MATERIAL 

Type: _N_A ____________ _ 

Volume: NA 

Comments: 

DP64-MW03 Construction Diagram 11/9/2011 



~ "'"l' J t\_f,....... 
~,~t ..!:Jr .,...~ ..:::=. 

Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: Chemical Agent Disposal Site, DP-64 WELUBORING ID: DP64-MW04 

PROJECT NAME: _:D:..:.P_-6:..4:...;R~F~I:...;, H..::A..::F_:B:.._ ________ DRILLING METHOD: Hollow Stem Auger 

PROJECT NO./PHASE: _:9..::0,;,70:..1..::2,;,7.:..:.0..::1.:..:.0.:..3 _________ DATE(S): 20-0ct-08 

DRILLING CONTRACTOR: ~VV~D..::C-=Ex~pl-=o~rn~ti..::on~anc..d..::~~e_lls _______ SURVEYOR: Tony Lucero 

DRILLER: Matt Cain NORTHING (NAD 83): 679752.585 

GEOLOGIST: Zachary Beck/ Dustin McNeil EASTING (NAD 83): 1695320.766 

NOT TO SCALE 

Surface Elevation (NAVD 88): 

Casing Elevation (NAVD 88): 

Borehole Diameter (in): 

VVell Casing Diameter (in): 

DEPTH TO WATER 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development 

Date 

Top of Secondary Filter Pack: 

Top of Filter Pack: 

Top of Screen: 

Bottom of Screen: 

4120.686 

8.25 

2.00 

34.50 

20-0ct-08 

34.32 

21-0ct-08 

34.41 

23-0ct-08 

27.00 

30.00 

32.00 

42.00 

Bottom of VVell: 42.50 

Bottom of Filter Pack: _______ 4_4_.o_o 

Borehole Depth: 44.00 

Comments: 

DP64-MW04 Construction Diagram 

PROTECTIVE CASING 

Flush Mount Cover 

8" Diameter 

12" 

3' X 3' 

Type: Square Concrete Pad 

WELL CASING (RISER) 

Manufacturer: Campbell 

Type/Material: Sch 40, PVC 

Diameter (in): 2.0 

Connection: Flush Threaded 

WELL SCREEN 

Manufacturer: Campbell 

Type/Material: Sch 40, PVC 

Slot Size (in): 0.010 

Slot Type: Continuous I Factory Slot I 

Connection: Flush Threaded 

ANNULAR SEAL 

Type: Gopher Grout 

Manufacturer: HHD Mining and VVater VVell 

Mud Scale: NA 

Installation: ...._ ___ G_ra_v_ity,;,... __ _.ITremie 

Volume: 8.91 ft3 

Hydration Time: ..:.N::.A.:_ ___________ _ 

SECONDARY FILTER PACK 

Manufacturer: HHD Mining and VVater VVell 

Product Name: Bentonite Chips 

Size: ...:3c../8::..."------------
Volume (ft3): _o_.9_9_tt_3 __________ .., 

!Gravity Installation: Tremie 

PRIMARY FILTER PACK 

Manufacturer: _O...:g"-e_lb_,yc...N_ort_o_n ________ _ 

Product Name: Colorado Silica Sand 

Size: ...:1..::0.:.:/2:.:0:..:m=e.:..sh.:_ ________ _ 

Volume (ft3): 3.96 ft3 

Installation: ~~T~r:em::ie:::::::::::~T~G=-ra-v~ity--
SUMP/END CAP 

Type: Threaded PVC 

Length: 0.5" 

BACKFILL MATERIAL 

Type: _N_A ___________ _ 

Volume: NA 

Pressure 

11/9/2011 



CHEMICAL AGENT DISPOSAL SITE (DP-64) 

HOLLOMAN AFB, NEW MEXICO 

APPENDIX C 
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INVESTlGATION REPORT 
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CHEMICAL AGENT DISPOSAL SITE (DP-64) 
HOLLOMAN AFB, NEW MEXICO 

Field Log Books 

Bhate Project No.: 9070127 February 2012 
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INVESTIGATION REPORT 

Appendix C 
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CHEMICAL AGENT DISPOSAL SITE (DP-64) 

HOLLOMAN AFB, NEW MEXICO 

RCRA FACILITY 

INVESTIGATION REPORT 

Monitoring Well Development Logs 

Bhate Project No.: 9070127 February 2012 Appendix C 



() 
MONITORING WELL DEVELOPMENT FORM 

~.=.r J ~~-r--· ..... r-.,.. ..:::::::. 
Page 1 of 2 

Environmental Engineers and Scientist 

LOCATION 
Site: Chemical AQent Disposal Site, DP64 Location ID: DP64-MW01 Date: 1012212008 

Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: OM 
Y, 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA • 

EQUIPMENT Water Level Indicator TypeiiD#: Solinst I #50084 Other Equipment!ID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox- Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other Equipment!ID#: PPE Level: ol c B A 
' ' 

(A) Initial Depth to Water (ft BTOC): 37.06 Casing: Type PVC Diam. (in) 2.00 Weather: Sunny, Warm, Windy 

(B) Total Well Depth (ft BTOC): 42.88 i(E) Casing Volume Multiplier (gal/lin ft): 0.16 Background PID (ppm): NA 
WELL INFO 

(C) Water Column Thickness (ft) (B-A): 5.82 Screen Length (lin ft): 10.00 Breathing Zone PID (ppm): NA 

D) Well Volume (gal) (C x E): 0.93 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 

CASING INFO 
Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

D) Casing Volume Multiplier(~ alliin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 l 4.08 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction 
Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 
(BTOC) (ml) (mlpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) Potential 
(mV) 

1012212008 1518 38.31 3530 500 19.51 8.09 15.41 4.94 > 1000 85.5 

1012212008 1525 38.70 7060 500 19.62 8.18 15.64 4.36 417 83.3 

1012212008 1532 38.52 10590 500 19.63 8.23 15.76 4.39 273 81.6 

1012212008 1539 38.56 14120 500 19.76 8.25 15.82 4.53 267 80.5 

1012212008 1546 38.22 17650 500 20.09 8.27 16.09 4.99 232 79.7 

1012212008 1553 38.24 21180 500 20.02 8.30 15.54 4.93 181 80.5 

1012212008 1600 38.54 24710 500 19.69 8.25 15.95 5.15 161 83.6 

1012212008 1607 38.55 28240 500 19.57 8.25 15.93 5.12 99.0 83.6 

1012212008 1614 38.56 31770 500 19.69 8.26 15.85 5.04 72.5 84.8 

1012212008 1621 38.59 35300 500 19.62 8.28 15.85 5.02 60.2 85.6 

1012212008 1628 38.61 38830 500 19.65 8.27 15.87 5.06 56.8 85.1 

DEVELOPMENT CRITERIA 

+/- 10% unless otherwise noted +/- 0.5 +/- 0.1 +/- 25 +/- 0.2 < 50.0 +I- 20 

COMMENTS: 

DP64-MW01 Development Form 91712010 



MONITORING WELL DEVELOPMENT FORM 

~..=J' J ~~-..r ....... 
-"'- r-- ~ 

Page 2 of 2 

Environmental Engineers and Scientist 

Site: Chemical Agent Disposal Site, DP64 Location ID: DP64-MW01 Date: 10/22/2008 
LOCATION 

Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: DM 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME Temp Con d. Turbidity Reduction 
Level Removed Rate pH Oxygen Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) (C) (mS/cm) (NTU) Potential 
(BTOC) (mL) (mLpm) (mg/1) 

(mV) 

10/22/2008 1635 38.65 42360 500 19.68 8.28 15.89 5.03 55.9 84.9 

DP64-MW01 Development Form 9/7/2010 

\~) l) u 



MONITORING WELL DEVELOPMENT FORM 

~..EJ' J ~~r.-;;;;;;;;.~!- s-- ..:::::::. Page 1 of 2 
Environmental Engineers and Scientist 

LOCATION 
Site: Chemical Agent Disposal Site, DP64 Location ID: DP64-MW02 Date: 1012212008 

Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: DM 
" ''"'YJA 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator Type/ID#: Solinst I #50084 Other EquipmenUID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox- Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other EquipmenUID#: PPE Level: Dl c B A 
% 

(A) Initial Depth to Water (ft BTOC): 34.60 Casing: Type PVC Diam. (in) 2.00 Weather: Sunny, Warm, Windy 

WELL INFO 
(B) Total Well Depth (ft BTOC): 44.09 I(E) Casing Volume Multiplier (gal/lin ft): 0.16 Background PID (ppm): NA 

(C) Water Column Thickness (ft) (B-A): 9.49 Screen Length (lin ft): 10.00 Breathing Zone PID (ppm): NA 

(D) Well Volume (gal) (C x E): 1.52 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 
"''-0<\0 ,, 

CASING INFO 
Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

liD) Casing Volume Multiplier(~ alliin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 I 4.08 
'"" 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction 
Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 
(BTOC) (mL) (mLpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) Potential 
(mV) 

1012212008 0857 36.81 5776 500 19.46 8.06 17.22 7.21 > 1000 2.9 

1012212008 0909 38.77 11552 500 19.58 8.19 17.24 6.36 928 16.0 

1012212008 0920 38.82 17328 500 19.66 8.26 17.37 5.95 797 24.0 

1012212008 0932 38.89 23104 500 20.12 8.16 17.87 5.38 651 51.0 

1012212008 0944 38.91 28880 500 19.71 8.32 17.62 6.91 406 88.6 

1012212008 0956 39.04 34656 500 19.85 8.26 17.83 5.82 346 91.0 

1012212008 1008 39.16 40432 500 20.40 8.21 18.26 5.91 262 91.7 

1012212008 1020 39.22 46208 500 20.42 8.20 18.24 5.97 176 91.0 

1012212008 1032 39.30 51984 500 20.39 8.20 18.24 5.89 149 91.2 

1012212008 1044 39.41 57760 500 20.32 8.21 18.23 5.83 136 91.2 

1012212008 1056 39.49 63536 500 20.38 8.19 18.32 5.86 89.6 91.2 

DEVELOPMENT CRITERIA 

+/- 10% unless otherwise noted +I- 0.5 +/- 0.1 +/- 25 +/- 0.2 < 50.0 +/- 20 
,'-',"'" 

COMMENTS: 

-~- ~ -- ----

DP64-MW02 Development Form 91712010 



MONITORING WELL DEVELOPMENT FORM 

~.:.s· J 'X"I ....... ~-r- .:=. Page 2 of 2 

Environmental Engineers and Scientist 

Site: Chemical Agent Disposal Site, DP64 Location ID: DP64-MW02 Date: 10/22/2008 
LOCATION 

Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: DM 

"' ''''''"'-' 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction Remarks (odor, clarity, etc.) 
(mmddyy) (24 Hr) (C) (mS/cm) (NTU) Potential 

(BTOC) (mL) (mLpm) (mg/1) 
(mV} 

10/22/2008 1108 39.61 69312 500 20.36 8.20 18.37 5.84 50.1 91.0 

10/22/2008 1120 39.68 75088 500 20.33 8.21 18.35 5.87 26.4 91.2 

10/22/2008 1132 39.73 80864 500 20.37 8.22 18.33 5.85 24.1 91.2 

10/22/2008 1144 39.75 86640 500 20.39 8.20 18.35 5.84 22.0 91.0 
- ----------- - ------------------

DP64-MW02 Development Form 9/7/2010 
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MONITORING WELL DEVELOPMENT FORM 

~..=J' J 'XT__. ....... -- r-J- -= Page 1 of 1 
Environmental Engineers and Scientist 

LOCATION 
Site: Chemical Agent Disposal Site, DP64 Location ID: DP64-MW03 Date: 1012112008 

Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: DM 
>>zA<,,,,, "S'' 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator TypeiiD#: Solinst I #50084 Other EquipmenVID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox- Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other EquipmenVID#: PPE Level: I Dl c B A 

(A) Initial Depth to Water (ft BTOC): 36.12 Casing: Type PVC Diam. (in) 2.00 Weather: Sunny, Warm, -75 

WELL INFO 
(B) Total Well Depth (ft BTOC): 43.55 (E) Casing Volume Multiplier (gal/lin ft): 0.16 Background PID (ppm): NA 

(C) Water Column Thickness (ft) (B-A): 7.43 Screen Length (lin ft): 10.00 Breathing Zone PID (ppm): NA 

(D) Well Volume (gal) (C x E): 1.19 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 
''" ';;_,''> 

CASING INFO 
Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

I(D) Casing Volume Multiplier(~ alliin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 I 4.08 
"'''',''"'''1"''' 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction 
Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 
(BTOC) (mL) (mLpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) Potential 
(mV) 

1012112008 1400 36.70 4560 500 19.80 8.12 18.10 6.01 243 47.2 

1012112008 1409 36.71 9120 500 20.11 8.23 18.15 5.28 96.0 38.5 

1012112008 1418 36.72 13680 500 20.25 8.26 16.56 5.24 46.5 39.4 

1012112008 1427 36.74 18240 500 20.14 8.29 16.52 5.30 19.38 40.8 

1012112008 1436 36.77 22800 500 20.06 8.31 16.51 5.41 11.51 43.1 

1012112008 1445 36.81 27360 500 19.98 8.30 16.49 5.42 6.85 44.2 

1012112008 1454 36.83 31920 500 20.03 8.30 16.51 5.36 5.09 44.7 

1012112008 1503 36.85 36480 500 20.00 8.29 16.49 5.36 4.96 45.5 

1012112008 1512 36.86 41040 500 20.08 8.28 16.51 5.32 4.65 46.1 

DEVELOPMENT CRITERIA 

+/- 10% unless otherwise noted +/- 0.5 +/- 0.1 +/- 25 +/- 0.2 < 50.0 +/- 20 

COMMENTS: 

DP64-MW03 Development Form 91712010 



MONITORING WELL DEVELOPMENT FORM 

='- - J' J '"-r- Page 1 of 1 -•..c.Jr- .,-\ ..J ..::::. 
Environmental Engineers and Scientist 

LOCATION Site: Chemical Agent Disposal Site, DP64 Location ID: DP64-MW04 Date: 10/2112008 

I Project Name: RCRA Facility Investigation Project No./Phase: 9070127.01.03 Recorded By: DM 
' 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator TypeiiD#: Solinst I #50084 Other Equipment/ID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox- Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other Equipment/ID#: PPE Level: I Dl C 8 A 

(A) Initial Depth to Water (ft BTOC): 34.32 Casing: Type PVC Diam. (in) 2.00 Weather: Sunny, Warm, -75 

WELL INFO B) Total Well Depth (ft BTOC): 42.93 (E) Casing Volume Multiplier (gal/lin ft): 0.16 Background PID (ppm): NA 

(C) Water Column Thickness (ft) (B-A): 8.61 Screen Length (lin ft): 10.00 Breathing Zone PID (ppm): NA 

(D) Well Volume (gal) (C x E): 1.38 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 
" ?;(,'i 

CASING INFO Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

D) Casing Volume Multiplier(gal/lin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 I 4.08 
'''>+SiS\''\'/';:'\':!!'/'\:, ','0':''yS;' ' 

. . Oxidation 
DATE TIME Water Volume Pumpmg T C d D1ssolved T b"d" R d . emp on . ur 1 1ty e uct1on . 

( dd ) (24 H ) Level Removed Rate (C) pH ( S/ ) Oxygen (NTU) P . 1 Remarks (odor, clanty, etc.) 
mm yy r (BTOC) (mL) (mLpm) m em (mg/1) ~:~;•a 

1012112008 1610 35.40 5244 500 22.89 8.97 18.36 6.48 876 4.0 

1012112008 1620 35.49 10488 500 20.59 8.99 18.05 6.73 775 16.0 

1012112008 1630 35.56 15732 500 20.72 9.07 18.62 7.07 631 22.5 

1012112008 1640 35.67 20976 500 20.37 8.81 18.36 6.82 505 40.8 

1012112008 1650 35.74 26220 500 20.34 8.70 18.63 6.45 372 47.5 

1012112008 1700 35.86 31464 500 20.45 8.62 18.55 6.34 78.4 50.6 

1012112008 1710 36.01 36708 500 20.43 8.58 18.52 6.21 27.4 53.6 

1012112008 1720 36.12 41952 500 20.46 8.55 18.54 6.18 12.42 54.9 

1012112008 1730 36.19 47196 500 20.47 8.54 18.53 6.13 10.63 55.3 

DEVELOPMENT CRITERIA 

+/- 10% unless otherwise noted +I- 0.5 +/- 0.1 +/- 25 +/- 0.2 < 50.0 +/- 20 

COMMENTS: 

DP64-MW04 Development Form 91712010 
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() 
MONITORING WELL SAMPLE COLLECTION FORM 

~.=.Ji-J..!-\r~ Page 1 of 2 
Envtronmental Engineers and Scientist 

LOCATION 
Site: Chemical Aqent Disposal Site, DP64 Location ID: DP64-MW01 Date: 1012412008 

Project Name: RCRA Facility Invest. Project No./Phase: 9070127.01.03 Recorded By: DM 
j,' ' ' 0 m ''>\R 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator Type/10#: Solinst I #50084 Other EquipmenVID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox - Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other EquipmenVID#: PPE Level: D c B A 
0,0 0 "' 
[(~Initial Depth to Water (It BTOC): 36.32 Casing: Type PVC Diam. (in) 2.00 Weather: Clear Skies, Cool 

[(B) Total Well Depth (It BTOC): 42.88 E) Casing Volume Multiplier (gal/lin It): 0.16 Background PID (ppm): NA 
WELL INFO 

[(C) Water Column Thickness (It) (B-A): 6.26 Screen Length. (lin It): 10.00 Breathing Zone PID (ppm): NA 

[(D) Well Volume (gal) (C x E): 1.00 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 
' 

CASING Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 8.0 I 10 
INFO liD) Casing Volume Multiplier(gal/lin It). 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 2.61 I 4.08 ,, 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction 
Remarks (odor, clarity, etc.) 

(mmddyy) (24Hr) 
(BTOC) (mll) (mlpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) Potential 
(mV) 

1012412008 0816 36.94 3800 500 19.51 8.25 15.63 3.91 397 15.0 

1012412008 0824 36.95 7600 500 19.70 8.28 15.68 4.18 203 25.5 . 

1012412008 0832 36.91 11400 500 19.70 8.28 15.71 4.04 117 37.5 I 

1012412008 0840 36.96 15200 500 19.67 8.27 15.71 4.27 87.3 42.1 

1012412008 0848 36.97 19000 500 19.78 8.25 15.76 4.49 53.7 48.0 

1012412008 0856 37.14 22800 500 19.62 8.24 15.75 4.66 50.3 52.8 
' 

Colorimeter Results No. ContainersNolume/Type Preserv. Filter (Y/N) Method Parameter(s) 

Time Analyte Dilution Result Units 3 40mL VOAs HCI N 8260B VOCs 

2 1L Amber None N 8270C svoc 
[;~~'·: ;:'*'?'.~~;}~~~ I <;,. ~&'~:~~; ~;:"~~:~;.;,~~: . , ... 1 500 ml Poly HN03 y 6010B/7470A RCRA Metals • 

~''""'''''Y•~:-<c''' 
0929 2 1L Amber None N 8330A Explosives 

,_,<J'JA>J .'(ciJ~r;'~ k•'';'. .. ·. • . 1 
1 500 mL Poly None N 

160.1 TDS 

DP64-MW01 300.1 Nitrate/Nitrite 

Conversions Stabilization Criteria 

1 L = 0.26 gals Temp +/- 0.5 DO +I- 0.2 

1gai=3.79L pH +/- 0.1 Turb +/- 10 

Cond +/- 25 ORP +/-10 

DP64-MW01 Sampling Form 91712010 



MONITORING WELL SAMPLE COLLECTION FORM 

~.;J' J ~~r-;;;:, ... ,.,... .!::::. Page 2 of 2 

Environmental Engineers and Scientist 

LOCATION Site: Chemical Aqent Disposal Site, DP64 Location ID: DP64-MW01 Date: 10/24/2008 

Project Name: RCRA Facility Invest. Project No./Phase: 9070127.01.03 Recorded By: DM 
v~ ' '· ' ' M'p;z ,,.,, ""' 

DATE TIME 
Water Volume Pumping 

Temp Con d. Dissolved Turbidity Oxidation 
Level Removed Rate pH Oxygen Reduction Remarks (odor, clarity, etc.) 

(mmddyy) (24 Hr) 
(BTOC) (ml) (mlpm) 

(C) (mS/cm) 
(mg/1) 

(NTU) 
Potential 

10/24/2008 0904 37.14 26600 500 19.58 8.24 15.75 4.63 35.1 53.6 

10/24/2008 0912 37.11 30400 500 19.64 8.23 15.77 4.67 26.4 54.1 

DP64-MW01 Sampling Form 9/7/2010 u 0 u 



MONITORING WELL SAMPLE COLLECTION FORM 

~~;...J.:..\I~ 
Environmental Engineers and Scientist 

Page 1 of 1 

LOCATION 
Site: Chemical Aqent Disposal Site, DP64 Location ID: DP64-MW02 Date: 1012312008 

Project Name: RCRA Facility Invest. Proiect No./Phase: 9070127.01.03 Recorded By: DM . .. .• 
Pump Tvpe/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-556 I #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator TypeiiD#: Solinst I #50084 Other EquipmenUID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox - Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other EquipmenUID#: PPE Level: I D c B A . 
A) Initial Depth to Water (ft BTOC): 34.13 Casin~r Type PVC Diam. (in) 2.00 Weather: Sunny, warm, -75 + 

WELL INFO 
B) Total Well Depth (ft BTOC): 44.09 I<El Casino Volume MultiPlier laal/lin fll: 0.16 Background PID (ppm): NA 

C) Water Column Thickness (ft) (B-A): 9.96 Screen Lenoth (lin fll: 10.00 Breathing Zone PID (ppm): NA 

D) Well Volume (gal) (C x E): 1.59 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 

CASING Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 8.0 I 10 

INFO D) Casing Volume Multiplier(gal/lin fll 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 2.61 I 4.08 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME 
Level Removed Rate 

Temp 
pH 

Con d. 
Oxygen 

Turbidity Reduction Remarks (odor, clarity, etc.) 
(mmddyy) (24 Hr) 

(BTOC) (mll) (mLpm) 
(C) (mS/cm) 

(mg/1) 
(NTU) Potential 

(mV) 

1012312008 1516 35.26 6042 500 19.97 8.16 17.86 6.35 14.35 48.5 

1012312008 1528 36.60 12084 500 19.96 8.19 17.87 5.98 262 52.6 

1012312008 1540 36.05 18126 500 20.30 8.20 18.04 5.03 20.3 55.3 

1012312008 1552 35.95 24168 500 20.27 8.19 18.04 5.32 7.03 58.2 

1012312008 1604 36.10 30210 500 20.17 8.19 17.99 5.40 6.40 62.2 

1012312008 1616 35.99 36252 500 20.20 8.18 18.05 5.42 4.59 63.1 

Colorimeter Results No. ContainersNolume/Type Preserv. Filter (YiN) Method Parameter(s) 

Time Analyte Dilution Result Units 3 40ml VOAs HCI N 8260B VOCs 

2 1L Amber None N 8270C svoc 
t~k\'fiil.~:1i~~··~;i t ,, ·•l.l:..'i\\ ,,··~7·,~~·:;:: :(\ \: .•. ·.· .. ·.·. 1 500 ml Poly HN03 y 6010B/7470A RCRA Metals 

1636 2 1L Amber None N 8330A Explosives 

f~!{~~·\~·~;·~·"~~.~~~;·•'} ; • 'll &;: 'i~:·;· .. . ..• > ' .. ". 160.1 TDS 
1 500 mL Poly None N 

DP64-MW02 300.1 Nitrate/Nitrite 

Conversions Stabilization Criteria 

1 L = 0.26 gals Temp +/-0.5 DO +/- 0.2 

1 gal= 3.79 L pH +/- 0.1 Turb +/-10 

Cond +I- 25 ORP +/-10 

DP64-MW02 Sampling Form 91712010 



MONITORING WELL SAMPLE COLLECTION FORM 

INFO 

DATE 
Remarks (odor, clarity, etc.) 

DP64-MW03 Sampling Form 9/7/2010 
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() 
MONITORING WELL SAMPLE COLLECTION FORM 

~ .;J' J ~~r= ;;;;;.t ... r _ __. Page 2 of 2 

Environmental Engineers and Scientist 

LOCATION Site: Chemical Agent Disposal Site, DP64 Location 10: DP64-MW03 Date: 10/23/2008 

Project Name: RCRA Facility Invest. Project No./Phase: 9070127.01.03 Recorded By: DM 
M 0 00 'H 

DATE TIME 
Water Volume Pumping 

Temp Con d. 
Dissolved 

Turbidity 
Oxidation 

Level Removed Rate pH Oxygen Reduction Remarks (odor, clarity, etc.) 
(mmddyy) (24 Hr) 

!BTOCI !mLl (mLpm) 
(C) (mS/cm) 

(mgfll 
(NTU) 

Potential 

10/23/2008 0908 36.86 31122 500 19.50 8.32 16.36 5.62 1.00 50.8 

10/23/2008 0917 36.87 35568 500 19.55 8.32 16.39 5.63 0.75 55.3 

10/23/2008 0926 36.86 40014 500 19.54 8.31 16.37 ~- 0.74 55.5 
--

DP64-MW03 Sampling Form 9/7/2010 



MONITORING WELL SAMPLE COLLECTION FORM 

INFO 

DATE 
Remarks (odor, clarity, etc.) 

DP64-MW04 Sampling Form 9/7/2010 

u 0 u 



MONITORING WELL SAMPLE COLLECTION FORM 

~.:.H-J...!-\-r.=: 
Environmental Engineers and Scientist 

Page 1 of 1 

LOCATION 
Site: Chemical AQent Disposal Site, DP64 Location ID: LF01-1W1 Date: 1012112008 

Prolect Name: RCRA Facility Invest. Project No./Phase: 9070127.01.03 Recorded By: DM 

Pump Type/ID#: S.S. Monsson I #1143 Water Quality Meter/ID#: YSI-5561 #U5332X PID Type/ID#: NA 

EQUIPMENT Water Level Indicator TypeiiD#: Solinst I #50084 Other Equipment/ID#: Oakton Turbidity Meter I #408051 Decon Method: Liquinox - Dl Rinse 

Tubing Type/Diameter (in): 114" Poly Other Equipment/ID#: PPE Level: Dl c B A 
' K '\A 

I<A) Initial Depth to Water (ft BTOC): 35.15 Casing: Type PVC Diam. (in) 2.00 Weather: Mostly sunny, cool 

ICB) Total Well Depth (ft BTOC): 59.39 ICE) Casing Volume Multiplier (gal/lin ft): 0.16 Background PID (ppm): NA 
WELL INFO 

ICC) Water Column Thickness (ft) (B-A): Screen Length (lin ft): 24.24 BreathinQ Zone PID (ppm): NA 

lCD) Well Volume CQal) CC x E): 3.87 Screen Info: Type: PVC Size: 0.010 Slot Well Opening PID (ppm): NA 

CASING Riseer/Well Casing Inner Diameter (in) 0.50 1.00 1.50 2.00 3.00 4.00 5.0 6.0 8.0 I 10 
INFO lCD) CasinQ Volume MultiplierCgal/lin ft) 0.02 0.04 0.10 0.16 0.38 0.65 1.02 1.47 2.61 I 4.08 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME Temp Cond. Turbidity Reduction 
(mmddyy) (24 Hr) 

Level Removed Rate 
(C) 

pH 
(mS/cm) 

Oxygen 
(NTU) Potential 

Remarks (odor, clarity, etc.) 
(BTOC) (mll) (mlpm) (mg/1) 

(mV) 

10/2112008 0930 35.17 15200 500 19.69 8.01 20.30 2.50 67.0 -44.4 

1012112008 1000 35.38 30400 500 19.89 8.09 20.69 2.16 10.46 -90.6 

10/21/2008 1030 35.50 45600 500 20.19 8.09 20.83 2.21 2.77 -63.6 

1012112008 1100 35.57 60800 500 20.17 8.09 20.86 2.25 1.71 -61.0 

10/2112008 1130 35.59 76000 500 20.17 8.08 21.00 2.27 0.89 -59.4 

& " 
Colorimeter Results No. ContainersNolume/Type Preserv. Filter (Y/N) Method Parameter(s) 

Time Analyte Dilution Result Units 3 40 mL VOAs HCI N 8260B VOCs 

2 1 L Amber None N 8270C SVOC 

'~"f, ~'l1~~:1 ''"'ii. '''"'"'" ~"';: '~~('" .......• ~··. · ..•... 1 500 mL Poly HN03 y 6010B/7470A RCRA Metals 

1138 2 1L Amber None N 8330A Explosives 
• ~~:~~~~~~~};S;'~.~~.·;•Ji'·m•' kS:I'illi:;,\\••"'~ .. , .•• ·~i', ~ • :\ .• .. }· 160.1 TDS 1 500 mL Poly None N 
! LF01-1W1 300.1 Nitrate/Nitrite 

Conversions Stabilization Criteria 

1 L = 0.26 gals Temp +/-0.5 DO +/- 0.2 

1 gal= 3.79 L pH +/-0.1 Turb +/-10 

Cond +/-25 ORP +/-10 

LF01-1W1 Sampling Form 9/7/2010 
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Data Validation Report 

Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F60986 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 21, 2008. One groundwater sample was taken from the DP-64 
Chemical Agent Disposal Site. All analyses were performed by Accutest Laboratories in 
Orlando, Florida. The specific sample included in this validation was: 

SampleiD Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 

LFOl-IWl Water 10/21/08 
Metals (6010B/7470A), Explosives (SW8330A), 
Nitrate/Nitrite (E300/SW9056), Total Dissolved 
Solids (2540C) 

Notes: lD- Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
The sample was properly preserved and transferred under chain-of-custody to the 
laboratory for analysis with the following exception. The nitrite analysis was analyzed 
four days beyond required hold time. This ion was not detected in the sample and was 
subsequently qualified as estimated, non-detect, "UJ". 

Blanks 
Methylene chloride was detected in the trip blank and associated method blank. This 
common laboratory contaminant was not detected in the sample; therefore, no 
qualification was necessary. 

The semi-volatile compound dimethyl phthalate was detected in the method blank 
associated with the sample. The analysis was re-run with the same positive yield. Since 
this compound was not detected; no qualification was required. 
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The associated sample's LCS percent recoveries (%Rs) for acetone, 2-chloroethyl vinyl 
ether, 2-hexanone, methyl ethyl ketone, and propionitrile were above the project specific 
QC requirements. Since these compounds were not detected in the sample no 
qualification was required. The %R for 1 ,2,3-trichloropropane was below QC limits. 
Due to this discrepancy this non-detected compound was qualified as estimated non
detected, "UJ". 

The LCS %Rs for acrolein, benzyl chloride, propionitrile, and trans-1 ,4-dichloro-2-
butene were outside QC limits associated with the trip blank. Since the trip blank was 
used to qualify samples based on potential contamination during shipping and these 
compounds were not detected in the trip blank, no qualification of the sample data was 
required. 

The LCS %R for tetryl was outside control limits. There was insufficient sample volume 
tore-extract therefore, it was qualified as estimated, non-detected, "UJ", in the sample. 

Surrogates were injected into all field and laboratory QC samples as a requirement of the 
organic analysis, and the %R was calculated. All surrogates met the %R QC 
requirements for all organic analyses and samples. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
The MS and/or MSD %Rs for acrolein, benzyl chloride, 1-chlorohexane, trans-1 ,3-
dichloropropene, ethyl methacrylate, hexachlorobutadiene, methacrylonitrile, methylene 
chloride, acrylonitrile, benzene, 2-chloroethyl vinyl ether, propionitrile, trans-1 ,4-
dichloro-2-butene, and vinyl acetate were outside QC limits. The MS %R for nitrite was 
outside limits as well. 

The data was cross referenced with the LCS data and sample data results (of which these 
compounds were not detected); therefore no qualification of the sample data was 
required. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples were collected and reported with this sample delivery group. 

Compound Quantitation and Reporting Limits 
Due to matrix interference the analysis for arsenic, lead, selenium, and nitrite required a 
dilution. Elevated reporting limits were reported. 

The serial dilution for barium was outside control limits. Since the sample concentration 
was less than 50 times the method detection limit (MDL), no qualification was required. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 
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Summary of Qualified Data 

Sample ID Parameter 

Nitrite 
LFOl-IWl 1 ,2,3-Trichloropropane 

Tetryl 

Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F60986 

*Qualifier 

2.5 UJ 
UJ 
UJ 

*Wet chemistry is in milligrams per liter (mg/L), VOCs and Explosives are in micrograms per liter (f!g/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 22, 2008. Four soil samples were taken from the DP-64 Chemical 
Agent Disposal Site. All analyses were performed by Accutest Laboratories in Orlando, 
Florida. The specific samples included in this validation were: 

SampleiD Matrix 
Collection 

Analyses (USEP A Method Number) 
Date 

DP64-SB06-2 

DB64-SB06-17 VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Soil 10/22/08 

DP64-SB06-17-a Metals (6010B/7471A), Explosives (SW8330A) 

DP64-SB06-35 

Notes: ID -Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEP A Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis within the required hold times. 

Blanks 
Methylene chloride and 1, 1-dichloroethylene were detected in the trip blank. Methylene 
chloride was also detected in the method blanks associated with all samples. Since all 
results were less than ( <) 1 0 times the blank concentration they were qualified as 
estimated, "J". 

Laboratory Control Sample {LCS)/Surrogates 
The LCS percent recovery (%R) for trans-1 ,4-dichloro-2-butene was above the project 
specific QC requirements associated with all samples as well as the recovery for 
bromobenzene associated with DP64-SB06-35. Since these compounds were not 
detected in the samples, no qualification was required. The %Rs for acrolein, benzyl 
chloride, and propionitrile were below QC limits associated with all samples with the 
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exception of DP64-SB06-35. Due to this discrepancy these non-detected compounds .'"""' 
were qualified as estimated, non-detected, "UJ". _,, 

The LCS %Rs for 3-3 '-dichlorobenzidine and 3-nitroaniline were above QC limits 
associated with all samples except DP64-SB06-35. Since these compounds were not 
detected no qualification was required. 

Surrogates were injected into all field and laboratory QC samples as a requirement of the 
organic analysis, and the %R was calculated. All surrogates met the %R QC 
requirements for all organic analyses and samples. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
Due to matrix interference, the volatile MS and/or MSD %Rs for acrolein, benzyl 
chloride, n-butylbenzene, 1-chlorohexane, trans-1 ,3-dichloropropene, ethyl methacrylate, 
hexachlorobutadiene, methacrylonitrile, methylene chloride, propionitrile, 1 ,2,3-
trichloropropane, 1 ,2,4-trichlorobenzene, and trans-1 ,4-dichloro-2-butene were outside 
QC limits. 

The semi-volatile MS and/or MSD %Rs for benzoic acid, 3,3 '-dichlorobenzidine, 3-
nitroaniline, benzo (b) fluoranthene, benzo (g,h,i) perylene, and indeno ( 1 ,2,3-cd) pyrene 
were outside required limits. 

The data was cross referenced with the LCS data and sample data results. Only acrolein, 
benzyl chloride, and propionitrile required qualification based on LCS deficiencies. The 
remaining compounds did not required qualification. 

The MS and/or MSD and relative percent difference (RPD) for cadmium, chromium, and 
silver were outside QC limits. Due to sample non-homogeneity those results for 
cadmium and chromium greater than the method detection limit (MDL) were qualified as 
estimated, "J", and those <MDL were qualified estimated non detected "UJ". Although 
silver had a MSD recovery greater than 125%, it was not detected in the samples 
therefore no qualification was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was collected and reported with this data package. The RPD 
between the sample and duplicate for methylene chloride was outside QAPP specific 
criteria and therefore was qualified as estimated, "J", in both samples. 

The explosive analysis for the duplicate sample was re-analyzed on a different column to 
confirm any positive results. The confirmation run was reported. 

The RPD for the duplicate of arsenic, cadmium, chromium, lead, and selenium were 
outside QC limits. The RPD was acceptable for arsenic and selenium due to low 
duplicate and sample concentrations. However, due to sample non-homogeneity, 
cadmium, chromium, and lead were qualified either as estimated, non-detected, "UJ", or 
as estimated, "J", depending on whether the results were> or< the MDL. 

The serial dilution percent differences for all metal, with the exception of mercury, were 
outside control limits. Only the sample concentration for barium (in all samples) and 
chromium (in samples DP64-SB06-17-a and DP64-SB06-35) were greater than 50 times 
the MDL and therefore were qualified as estimated, "J". 
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Compound Quantitation and Reporting Limits 
Due to matrix interference, the analysis for arsenic, lead, and selenium required a 
dilution. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

Methylene chloride 19.9 J 
Acrolein UJ 

Benzyl chloride UJ 

DP64-SB06-2 
Propionitrile UJ 

Cadmium 0.057 UJ 
Chromium 2.2 J 

Lead 2.6 UJ 
Barium 34.2 J 

Methylene chloride 19.9 J 
Acrolein UJ 

Benzyl chloride UJ 

DP64-SB06-17 
Propionitrile UJ 

Cadmium 0.062 UJ 
Chromium 3.4 J 

Lead 2.4 UJ 
Barium 52.3 J 

Methylene chloride 44.2 J 
Acrolein UJ 

Benzyl chloride UJ 

D P64-SB06-17 -a 
Propionitrile UJ 

Cadmium 0.068 J 
Chromium 4.4 J 

Lead 3.2] 
Barium 48.9 J 

I, 1-Dichloroethylene 2.1] 
Methylene chloride 30.6 J 

DP64-SB06-35 
Cadmium 0.231 
Chromium 9.7 J 

Lead 4.5] 
Barium 73.9 J 

*VOCs are in micrograms per kilogram (1-!g/kg), Metals are in milligrams per kilogram (mg/kg) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 21-22, 2008. Six soil samples were taken from the DP-64 Chemical 
Agent Disposal Site. All analyses were performed by Accutest Laboratories in Orlando, 
Florida. The specific samples included in this validation were: 

Sample ID Matrix 
Collection Analyses (USEPA Method Number) 

Date 

DP64-SB08-2 10/21/08 

DB64-SB08-34 10/21/08 

DP64-SB08-17 10/21/08 VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Soil 

DP64-SB05-2 10/22/08 
Metals (60108/7471A), Explosives (SW8330A) 

DP64-SB05-18 10/22/08 

DP64-SP05-36 10/22/08 

Notes: ID- Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (US EPA, October 2004). 

Sample Handling and Holding Times 
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis within the required hold times. 

Blanks 
Methylene chloride was detected in the trip blank and method blank. This common 
laboratory contaminant yielded sample concentrations less than 10 times the blank 
concentration and therefore was qualified as estimated, "J". 

Laboratory Control Sample (LCS)/Surrogates 
The LCS percent recovery (%R) for trans-1 ,4-dichloro-2-butene was above the project 
specific QC requirements associated with all samples. Since this compound was not 
detected in the samples no qualification was required. The %Rs for acrolein, benzyl 
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chloride, and propionitrile were below QC limits. Due to this discrepancy these non
detected compounds were qualified as estimated, non-detected, "UJ". 

The LCS %Rs for 3-3 '-dichlorobenzidine and 3-nitroaniline were above QC limits 
associated with all samples. Since these compounds were not detected, no qualification 
was required. 

Surrogates were injected into all field and laboratory QC samples as a requirement of the 
organic analysis, and the %R was calculated. All surrogates met the %R QC 
requirements for all organic analyses and samples. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
Due to matrix interference the volatile MS and/or MSD %Rs for acrolein, benzyl 
chloride, 1-chlorohexane, trans-1 ,3-dichloropropene, ethyl methacrylate, 
hexachlorobutadiene, methacrylonitrile, methylene chloride, propionitrile, and trans-1 ,4-
dichloro-2-butene were outside QC limits. 

The semi-volatile MS and/or MSD %Rs for benzoic acid, 3,3 '-dichlorobenzidine, and 3-
nitroaniline were outside required limits. 

The data was cross referenced with the LCS data and sample data results; only acrolein, 
benzyl chloride, and propionitrile resulted in such deficiencies to warrant qualification 
(see LCS narrative). The remaining compounds did not required qualification. 

The MS/MSD and/or relative percent difference (RPD) for cadmium, chromium, and 
silver were outside QC limits. Due to sample non-homogeneity those results greater than 
the method detection limit (MDL) were qualified as estimated, "J", and those < MDL 
were qualified as estimated, non-detected, "UJ", for cadmium and chromium. Although 
silver had a MSD recovery greater than 125%, it was not detected in the samples 
therefore no qualification was required. 

Project Specific Quality Assurance/Quality Control 
No field sample duplicates were submitted as part of this data package. 

The RPD for the duplicate of arsenic, cadmium, chromium, lead, and selenium were 
outside QC limits. The RPD was acceptable for arsenic and selenium due to low 
duplicate and sample concentrations. However, due to sample non-homogeneity, 
cadmium, chromium, and lead were qualified either as estimated, non-detected, "UJ" 
(<MDL), or as estimated, "J" (>MDL). 

The serial dilution percent differences for all metals, with the exception of mercury, were 
outside control limits. The sample concentration for barium (except DP64-SB08-34) and 
chromium (except DP64-SB08-34 and DP64-SB05-2) were greater than 50 times the 
MDL and therefore qualified as estimated, "J". 

Compound Quantitation and Reporting Limits 
Due to matrix interference the analysis for arsenic, lead, and selenium required a dilution. 
Elevated reporting limits were reported. 
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Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

Methylene chloride 8.1 J 
Acrolein UJ 

Benzyl chloride UJ 

DP64-SB08-2 
Propionitrile UJ 

Cadmium 0.075 J 
Chromium 4.7 J 

Lead 4.6 J 
Barium 68.6 J 

Methylene chloride 14.7 J 
Acrolein UJ 

Benzyl chloride UJ 
DB64-SB08-34 Propionitrile UJ 

Cadmium 0.054 UJ 
Chromium 2.5 J 

Lead 1.2 UJ 
Methylene chloride 42.8 J 

Acrolein UJ 
Benzyl chloride UJ 

DP64-SB08-17 
Propionitrile UJ 

Cadmium 0.076 J 
Chromium 5.0 J 

Lead 2.4 UJ 
Barium 38.0 J 

Methylene chloride 28.1 J 
Acrolein UJ 

Benzyl chloride UJ 

DP64-SB05-2 
Propionitrile UJ 

Cadmium 0.10 J 
Chromium 2.4 J 

Lead 1.6 J 
Barium 90.1 J 

Methylene chloride 28.3 J 
Acrolein UJ 

Benzyl chloride UJ 

DP64-SB05-18 
Propionitrile UJ 

Cadmium 0.18 J 
Chromium 8.2 J 

Lead 3.1 J 
Barium 70.5 J 
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Summary of Qualified Data 

SampleiD Parameter 

Methylene chloride 
Acrolein 

Benzyl chloride 

DP64-SP05-36 
Propionitrile 

Cadmium 
Chromium 

Lead 
Barium 

Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F61024 

*Qualifier 

23.6 J 
UJ 
UJ 
UJ 

0.13 J 
6.71 
2.3 J 

45.7 J 

*VOCs are in micrograms per kilogram (!lg/kg), metals are in milligrams per kilogram (mg!kg) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 23, 2008. Three aqueous samples were taken from the DP-64 
Chemical Agent Disposal Site. All analyses were performed by Accutest Laboratories in 
Orlando, Florida. The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

DP64-MW03 
VOCs (SW8260B), SVOCs (SW8270C), RCRA 

DP64-MW03-a Water 10/23/08 
Metals (6010B/7470A), Explosives (SW8330A), 
Nitrate/Nitrite (E300/SW9056), Total Dissolved 

DP64-MW04 
Solids (2540C) 

Notes: ID -Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEP A Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis with the following exception. The nitrite analysis was analyzed 
three days beyond required hold time. This ion was not detected in the samples and was 
subsequently qualified as estimated, non-detect, "UJ". 

Blanks 
No compounds were detected in the trip blanks and method blanks for all analysis. 

Laboratory Control Sample {LCS)/Surrogates 
The LCS percent recovery (%R) for acetone, acrylonitrile, 2-chloroethyl vinyl ether, 
methyl ethyl ketone, propionitrile, and vinyl acetate were above the project specific QC 
requirements. These compounds were not detected in the samples and did not require 
qualification. 
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The matrix spike/matrix spike duplicate (MS/MSD) surrogate recoveries for phenol-d5 
were above QC limits. No qualification was necessary since only the one semi-volatile 
surrogate was outside control limits. 

Matrix Spike/Matrix Spike Duplicates 
Due to matrix interference, the volatile MS and/or MSD %Rs and/or relative percent 
difference (RPD) for acrylonitrile, benzene, 2-chloroethyl vinyl ether, 1,1-
dichloroethylene, Freon 113, 2-hexanone, 4-methyl-2-pentanone, methacrylonitrile, 
methyl methacrylate, methyl ethyl ketone, propionitrile, and vinyl acetate were outside 
QC limits. The MS %R for nitrite was outside limits as well. 

The data was cross referenced with the LCS data and sample data (all of these 
compounds were non-detects). Therefore, using professional judgement, no qualification 
was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was collected and reported with this sample delivery group. 
No deficiencies were reported. 

The RPD for the duplicate of arsenic was outside QC limits. This non-detected metal 
was qualified as estimated, non-detect, "UJ", in the samples. 

The serial dilution percent differences for arsenic, barium, and selenium were outside 
control limits. No metal concentration was greater than 50 times the method detection 
limit (MDL) and therefore no qualification was required. 

Compound Quantitation and Reporting Limits 
Due to matrix interference the analysis for arsenic, lead, selenium, and nitrite required a 
dilution. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 

Summary of Qualified Data 

Sample lD Parameter *Qualifier 

DP64-MW03 
Nitrite 2.5 UJ 
Arsenic II UJ 

DP64-MW03-a 
Nitrite 2.5 UJ 

Arsenic II UJ 

DP64-MW04 
Nitrite 2.5 UJ 
Arsenic II UJ 

*Wet chemistry is in milligrams per liter (mg/L). metals are in micrograms per liter (Jlg/L) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 22, 2008. Five soil samples were taken from the DP-64 Chemical 
Agent Disposal Site. All analyses were performed by Accutest Laboratories in Orlando, 
Florida. The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEP A Method Number) 
Date 

DP64-SB04-2 

DP64-SB04-18 
VOCs (SW8260B), SVOCs (SW8270C), 

DP64-SB04-36 Soil l 0/22/08 RCRA Metals (6010B/7471A), Explosives 
(SW8330A) 

DP64-SB07 -16 

DP64-SB07-33 

Notes: ID- Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
All of the volatile Encore samples, with the exception of DP64-SB07-33, were not 
preserved within method specific hold times. All volatile compounds were considered 
estimated and qualified as estimated, non-detected, "UJ" (<method detection limit), or as 
estimated, "J" (>method detection limit). 

The confirmation run for the semi-volatile analysis of DP64-SB04-36 was run one day 
beyond hold time. All non-detected compounds were qualified as estimated, non
detected, "UJ". 

Blanks 
Methylene chloride was detected in the method blank. This common laboratory 
contaminant yielded only one positive sample concentration, less than 10 times the blank 
concentration, for sample DP64-SB04-2, and therefore was qualified as estimated, "J". 
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The LCS percent recovery (%R) for trans-1 ,4-dichloro-2-butene, 2-hexanone, and 
bromobenzene were above the project specific QC requirements. Since these compounds 
were not detected in the associated samples, no qualification was required. 

The surrogate recoveries for the semi-volatile analysis of DP64-SB04-36 were outside 
control limits. Although the sample was re-extracted one day beyond required hold time 
the surrogate recoveries were within control for the confirmation run. Therefore, no 
qualification based on surrogate recoveries was required. 

Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
Due to matrix interference the volatile MS and/or MSD %Rs for acetone, acrolein, benzyl 
chloride, n-butylbenzene, 1-chlorohexane, trans-1 ,3-dichloropropene, ethyl methacrylate, 
hexachlorobutadiene, methylene chloride, propionitrile, 1 ,2,3-trichloropropane, 1 ,2,4-
trichlorobenzene, and trans-1 ,4-dichloro-2-butene, as well as the relative percent 
difference (RPD) for 2-chloroethyl vinyl ether, were outside QC limits. 

The semi-volatile MS %Rs for benzo (b) fluoranthene, benzo (g,h,i) perylene, and indeno 
(1,2,3-cd) pyrene were outside required limits. 

The data was cross referenced with the LCS data; of which trans-1 ,4-dichloro-2-butene 
was deficient but not detected in the samples and did not warrant qualification. The 
remaining compounds did not require qualification. 

The MS and/or MSD for chromium, lead, selenium, and silver were outside QC limits. 
Due to sample non-homogeneity those results greater than the method detection limit 
(MDL) were qualified as estimated, "J", and those less than the MDL were qualified as 
estimated, non-detected, "UJ". 

Project Specific Quality Assurance/Quality Control 
No field sample duplicates were submitted as part of this data package. 

The RPD for the duplicate of cadmium, lead, and mercury were outside QC limits. The 
RPD was acceptable for cadmium and mercury due to low duplicate and sample 
concentrations. However, due to sample non-homogeneity, lead was qualified either as 
estimated, non-detected, "UJ" (<MDL), or as estimated, "J" (>MDL). 

The serial dilution percent differences for arsenic, barium, chromium, lead, and mercury 
were outside control limits. The sample concentration for barium, in all samples, and 
chromium, in samples DP64-SB04-18 and DP64-SB04-36, were greater than 50 times the 
MDL and therefore were qualified as estimated, "J". 

Compound Quantitation and Reporting Limits 
Due to matrix interference the analysis for arsenic, lead, and selenium required a dilution. 
Elevated reporting limits were reported. 
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Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

Non-detect VOCs UJ 
Methylene chloride 5.9 J 

Lead 2.8 J 
DP64-SB04-2 Chromium 2.5 J 

Selenium 0.64 UJ 
Silver 0.062 UJ 

Barium 67.4 J 
All VOCs UJ 

Lead 5.2 J 

DP64-SB04-18 
Chromium 8.4 J 
Selenium 0.68 UJ 

Silver 0.066 UJ 
Barium 47.9 J 

All VOCs UJ 
All SVOCs UJ 

Lead 3.9 J 
DP64-SB04-36 Chromium 5.3 J 

Selenium 0.67 UJ 
Silver 0.065 UJ 

Barium 34.7 J 
All VOCs UJ 

Lead 2.5 J 

DP64-SB07-16 
Chromium 2.6 J 
Selenium 0.61 UJ 

Silver 0.059 UJ 
Barium 31.9 J 

Lead 2.7 J 
Chromium 3.3 J 

DP64-SB07-33 Selenium 0.66 UJ 
Silver 0.064 UJ 

Barium 29.9 J 

*VOCs are in micrograms per kilogram (f.lg/kg), Metals are in milligrams per kilogram (mg/kg) 
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This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 22, 2008. Two soil samples were taken from the DP-64 Chemical 
Agent Disposal Site. All analyses were performed by Accutest Laboratories Orlando, 
Florida. The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

DP64-SB07-2 VOCs (SW8260B), SVOCs (SW8270C), 
Soil 10/22/08 RCRA Metals (6010B/7471A), Explosives 

DP64-SB07-2-a (SW8330A) 

Notes: ID- Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
Both Encore samples, analyzed for volatiles, did not meet the required preservation hold 
time. All results were considered estimated and qualified as estimated, non-detected, 
"UJ" (<method detection limit), or as estimated, "J" (>method detection limit). 

Blanks 
Methylene chloride was detected in the trip blank and method blank. Sample DP64-
SB07-2 yielded a positive result, less than 10 times the blank concentration, for 
methylene chloride and was qualified as estimated, "J". 

Laboratory Control Sample (LCS)/Surrogates 
The LCS percent recovery (%R) for trans-1 ,4-dichloro-2-butene and bromo benzene were 
above the project specific QC requirements. Since these compounds were not detected in 
the samples, no qualification was required. 

Surrogates were injected into all field and laboratory QC samples as a requirement of the 
organic analysis, and the %R was calculated. All surrogates met the %R QC 
requirements for all organic analyses and samples. 
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Matrix Spike (MS)/Matrix Spike Duplicates (MSD) 
Due to matrix interference the volatile MS and/or MSD %Rs for acrolein, benzyl 
chloride, n-butylbenzene, 1-chlorohexane, trans-1 ,3-dichloropropene, ethyl methacrylate, 
hexachlorobutadiene, methylene chloride, propionitrile, 1 ,2,3-trichloropropane, 1 ,2,4-
trichlorobenzene, and trans- I ,4-dichloro-2-butene were outside QC limits. 

The semi-volatile MS %Rs for benzo (b) fluoranthene, benzo (g,h,i) perylene and indeno 
(1 ,2,3-cd) pyrene were outside required limits. 

The data was cross referenced with the LCS data of which only trans- I ,4-dichloro-2-
butene was deficient. Since this compound was not detected in the sample no 
qualification was required. Additionally, the remaining compounds required no 
qualification. 

The MS and/or MSD and relative percent difference (RPD) for cadmium, chromium, and 
silver were outside QC limits. Due to sample non-homogeneity, all positive results were 
qualified as estimated, "J. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was collected and reported with this data package. The RPD 
between the sample and duplicate for cadmium was outside Quality Assurance Project 
Plan (QAPP) specific criteria and therefore was qualified as estimated, "J", in both 
samples. 

The RPD for the duplicate of arsenic, cadmium, chromium, lead, selenium, and mercury 
were outside QC limits. The RPD was acceptable for arsenic, mercury, and selenium due 
to low duplicate and sample concentrations. However, due to sample non-homogeneity, 
cadmium, chromium, and lead were qualified either as estimated, non-detected "UJ" 
(<MDL) or estimated "J" (>MDL). 

The serial dilution percent differences for all metals were outside control limits. Only the 
sample concentration for barium (in both samples) and chromium (in sample DP64-
SB07-2) were greater than 50 times the MDL and therefore were qualified as estimated, 
"J". 

Compound Quantitation and Reporting Limits 
Due to matrix interference, the analysis for arsenic, lead, and selenium required a 
dilution. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 100% 
complete. 
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Summary of Qualified Data 

Sample ID Parameter 

Non-detected VOCs 
Methylene chloride 

Toluene 

DP64-SB07-2 
Cadmium 
Chromium 

Lead 
Silver 

Barium 
All VOCs 
Cadmium 

DP64-SB07-2-a 
Chromium 

Lead 
Silver 

Barium 

Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F61112 

*Qualifier 

UJ 
6.0 J 
2.3 J 
1.61 
4.6 J 
3.3 J 

0.12 J 
66.8 J 

UJ 
0.51 J 
4.1 J 

2.4 UJ 
0.15 J 
52.8 J 

*VOCs are in micrograms per kilogram (~-tglkg) and metals are in milligrams per kilogram (mg/kg) 
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Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F61113 

This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base, New 
Mexico, on October 23-24, 2008. Two aqueous samples were taken from the DP-64 
Chemical Agent Disposal Site. All analyses were performed by Accutest Laboratories in 
Orlando, Florida. The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

DP64-MW01 10/24/08 VOCs (SW8260B), SVOCs (SW8270C), RCRA 

Water 
Metals (6010B/7470A), Explosives (SW8330A), 

DP64-MW02 10/23/08 
Nitrate/Nitrite (E300/SW9056), Total Dissolved 
Solids (2540C) 

Notes: lD -Identification, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile 
Organic Compounds, SVOCs- Semi-volatile Organic Compounds, RCRA- Resource 
Conservation and Recovery Act 

This data was validated against the laboratory's quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEP A, 
October 1999), and in the USEP A Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004). 

Sample Handling and Holding Times 
The samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis with the following exception. The nitrite analysis was analyzed 
three days beyond required hold time. This ion was not detected in the samples and was 
subsequently qualified as estimated, non-detect, "UJ". 

Blanks 
The volatile sec-butylbenzene was detected in the method blank. Since neither sample 
yielded a positive result for this compound, no qualification was required. 

Laboratory Control Sample {LCS)/Surrogates 
The LCS percent recovery (%R) for acrolein and 1, 1-dichloroethylene were below the 
project specific QC requirements. These compounds were not detected in the samples 
and were qualified as estimated, non-detect, "UJ". 

The matrix spike/matrix spike duplicate (MS/MSD) surrogate recoveries for phenol-d5 
were above QC limits. No qualification was necessary since only the one semi-volatile 
surrogate was outside control limits. 
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Matrix Spike/Matrix Spike Duplicates 

Data Validation Report 
Holloman AFB DP-64 
Accutest Job# F61113 

Due to matrix interference the volatile MS and/or MSD %Rs for acrolein, allyl chloride, 
2-chloroethyl vinyl ether, 4-methyl-2-pentanone, methyl methacrylate, and 
pentachloroethane were outside QC limits. The MS %R for nitrite was outside limits as 
well. 

The data was cross referenced with the LCS data of which only acrolein was deficient 
and qualified as estimated, "J". The other compounds did not require qualification. 

Project Specific Quality Assurance/Quality Control 
No field duplicate sample was collected and reported with this sample delivery group. 

The RPD for the duplicate of arsenic was outside QC limits. This non-detected metal 
was qualified as estimated, non-detected, "UJ", in both samples. 

The serial dilution percent differences for arsenic, barium, and selenium were outside 
control limits. No metal concentration was greater than 50 times the method detection 
limit (MDL) and therefore no qualification was required. 

Compound Quantitation and Reporting Limits 
Due to matrix interference the analysis for arsenic, lead, selenium, and nitrite required a 
dilution. Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage. All analyses were performed, 
and the data met the required QC criteria except where noted. The data is 1 00% 
complete. 

Summary of Qualified Data 

Sample ID Parameter *Qualifier 

Nitrite 2.5 UJ 

DP64-MWOI 
Acrolein UJ 

I, I-Dichloroethylene UJ 
Arsenic II UJ 
Nitrite 2.5 UJ 

DP64-MW02 
Acrolein UJ 

I, I-Dichloroethylene UJ 
Arsenic II UJ 

*Metals and VOCs are in micrograms per liter (~g/L), wet chemistry is in milligrams per liter (mg/L) 
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